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FOR SPEED 
MAKE IT 
STEEL SHEETING 








Sheeting jobs, whether permanent or 
temporary, are done quickly and eco- 
nomically with ARMCO Steel Sheet- 
ing. Check these advantages: 

SAFE STRENGTH ... ARMCO Sheet- 
ing is corrugated to assure ample 
strength with light weight. This 
makes for easy handling and quick 
installation. 

Easy To Drive . . . Light weight 
and small displacement area simplify 
driving. Sections butt together or are 
held securely in place by interlocking 
joints that assure the right alignment 
and practical water-tightness. 

Low Cost ... Besides economy of 
installation ARMCO Sheeting is low 
in cost. You buy the exact weight you 
need. Repeated use of the sheeting 
makes job costs surprisingly low. 

ARMCO Sheeting is nestable and 
requires comparatively little space 
for shipment and storage. Write for 
prices and information on how 
ARMCO steel sheeting can better do 
your job. Armco Drainage & Metal 
Products, Inc., 2035 Curtis Street, 
Middletown, Ohio. Offices in Prin- 


cipal Cities. 
pRMCO 
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ARMCO STEEL SHEETING 
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New Jamaica Plant Specifies 


Everdur for Rugged Service 


Tuis 20-foot inclined revolving disc screen with 
cone and disc of slotted Everdur® plates, can handle 
65 million gallons of sewage in 24 hours. 

Two of these screens, designed and installed by 
Krajewski-Pesant Mfg. Corporation, are in service 
at the Jamaica Sewage Treatment Plant of the City 
of New York, removing solids and flocculent ma- 
terial to prepare sewage waters for subsequent 
activation. 

In selecting time-tested Everdur for this rugged 
service, the manufacturers knew from long expe- 


Where Everdur Serves in 


NEW JAMAICA PLANT... 


In four grit ejectors: Everdur for gate slides and cylinders, 
piston rods, valve stems, bolts and nuts. 

In 5 hydraulic sluice gates: Bolts, facing strips, and 
other mounting parts. Also copper-silicon alloy 41%4-inch 
diameter operating stem. 

In two inclined 20-foot diameter revolving disc screens: 
Slotted Everdur plates for cone and disc. 


rience that these copper-silicon alloys possess ex- 
ceptional resistance to the extremely corrosive 
conditions of sewage service... that they machine 
readily and may be formed, forged and welded. 

It is this unusual combination of properties that 
dictates the use of Everdur where operating re- 
quirements are most severe. For detailed informa- 
tion, write for Publications E-11 and E-5. 10218 


PAT FF 








COPPER-SILICON ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Compan) 


In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont. 











When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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The Responsibility of Leadership 


The willingness of so many engineers to devote their 
lives to public service is a thing that the whole pro- 
fession is proud of. There are many outstanding men 
who are willing to serve with little in the way of 
recognition. 

But there is another side to this problem. These men, 
imbued with the idea of service, are often satisfied to 
exist on a shamefully low rate of pay. Too often they 
do not realize, in their zeal for public service and lack 
of interest in fair compensation, that they are unfair 
and unjust to the men under them; and eventually to 
the community they serve. If the head of a division is 
willing to work at, say $300 per month, what can his 
staff look forward to! The future is surely not a bright 
one for them. Only the second-rate men will remain 
indefinitely under such conditions. 

Engineers do not always realize that they are as 
responsible for the welfare of the men under them as 
they are for sound engineering design and judgment. 
It is a phase of engineering that too often has been 
overlooked, and to an unfortunate degree. Engineers 
must realize their responsibility in this regard and 
must make adequate provision for the advancement 
and compensation of the men under them, irrespective 
of their own willingness to be good public servants 
and to be paid mainly in public appreciation and 
esteem. 


Contractors on Highway Work—And New 
Ideas 

The Federal Works Agency reports that during the 
ast six years, a total of 3,057 contractors performed 
ederal-aid highway construction. During the depres- 
sion years of 1935 to 1940 there were considerably 
nore contractors, 5,614, in fact. This reduction in the 
number of highway contractors is believed to be due 
to the fact that during the depression period many 
small contractors entered the highway field, and these 
lave since returned to their former lines of work 
During 1946, about 350 contractors who had not pre- 
viously performed such highway work were added. 

We have previously pointed out that the past few 
vears have witnessed the greatest turnover of engineer- 
ng and construction personnel in history. It is time 
to think in new terms, whether these be of engineering 
personnel, lists of contractors, or methods of doing 
work; 1940 is a long wav back in point of time and 
still further as regards actual conditions. 


Municipalities Should Order Equipment 


A good deal of needed work is being held up be 
ause of delay in the procurement of equipment. With 
a delivery date of 6 weeks on one item, 15 weeks on 
another, and perhaps 6 months on a third, awards of 
contracts cannot be made, for few contractors will 
make a firm price to-day on work to be done 6 months 
hence. 

For needed work, the village or city should order 
equipment and materials, giving the manufacturers 
time to fabricate and deliver these. When the material 


has been assembled, the contract can be awarded with 
assurance as to prices and date of completion of work. 

This plan is a sound one, and one that will permit 
necessary work to be carried out just as quickly as 
equipment can be made. It presupposes and requires 
good engineering, by capable consulting engineers 
who are interested in a good job, and who are not 
of the build-and-begone type. 


Water Works and Emergencies 

It no doubt gave a good many of our readers, as it 
did your editor, a thrill of pleasure to read that “water 
service is now back to normal” in Texas City. Water 
service was restored while the smoke was still rolling 
up. This is a tribute to the spirit of our water depart- 
ment personnel, to the good materials and design in- 
corporated in our plants, and to the sound training 
program that has been carried on. We congratulate our 
Texas folks; they do things in a big way, whether it 
is in having a catastrophe, or in pulling out of it. 


Sanitary Engineering in the Army—HR 1982 
and HR 3215 


A new bill has been introduced into Congress, in 
substitution for HR 1982. This new bill is HR 3215, 
and it is just as unsound, unfair and vicious as its 
predecessor. It contains essentially the same _provi- 
sions; it places engineers and other scientists on a 
definitely inferior status; it submerges them in the 
same helter of miscellaneous non-technical personnel ; 
and it restricts promotion in the same way. 

Everyone interested in the future of engineers in 
the army, in a sound post-war organization for na- 
tional defense, and in a fair deal for all should write 
their respective Congressmen and Senators at once, 
and restate emphatically their opposition to HR 3215 
Everything that applied to HR 1982 applies equally 
to TAR 3215. 


Write to your Congressmen and Senators to-day. 


To All Sanitary Corps Officers 

Please communicate with Colonel M. J. Blew, giving 
rank; when called to active duty; present rank or rank 
on separation: specialty (engineering; entomology, 
parasitology, bacteriology, chemistry, nutrition, ete.) ; 
a resumé of pertinent facts regarding active duty as- 
signments; academic and professional degrees; pro- 
fessional and honorary Society affiliations; whether 
registered or certified, etc., and any comments or sug- 
gestions vou desire to make. 

This information is desired to complete an accurate 
post-war roster and also in preparing an analysis and 
evaluation of the activities and contributions of the 
Corps during the war. Existing information is inac- 
curate and incomplete and the cooperation of all officers 
and former officers is desired so that a correct picture 
of their accomplishments can be prepared. 

Send reply to: M. J. BLew, c/o National Society of 
Professional Engineers, 1359 Connecticut Avenue, 
N. W., Washington, D. C. 
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Times more Oxygen Absorption 
AT LESS COST... acth American Yet Acratiou 
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In addition to higher 
oxygen absorption, you get 
THESE FEATURES: 


No clogging—No cleaning 
No accumulative back 
pressure on blowers 
Lower power consumption 


Simple and inexpensive 
installation 


No air filters or liquid 
strainers 
Greater flexibility of 
application and operation 


Additional aeration readily 
provided for existing plants. 
Present diffuser plate or tube 
installations easily modified 
for Jet Aeration. 


Our staff of Sanitary Engineers will 
cooperate with consulting and oper- 


ating engineersin suggesting the pro- - 
cess of treatment and type of equip- _ 


ngs 








sludge ents 
industrial Was 


HIGH RATE OF AERATION, MIXING, ABSORPTION 


This original type of aerating process combines mixed liquor with air, 
under jet pressure, by an exclusive method that produces an unprecedented 
high rate of oxygen absorption. 


Pumped into a header at a pressure of 15 to 25 Ibs. per square inch, the 
mixed liquor jets through an air header, entraining compressed air. The 
force of this homogeneous jet of finely divided air and liquor, traveling in 
the same direction, creates a mixing motion which insures intimate contact 
between activated sludge floc, the widely dispersed particles of air, and 
organic matter in the tank contents. 

This provides an idea! condition for a high rate of oxygen absorption. 
No other method of aeration achieves this condition as completely or at the samt 
low cost. 


In actual installations of this type of jet aeration, oxygen absorption has 
been measured at 20 per cent, or five times more than with the usual diffusion 
plates or tubes. 

Write for full information on the application of American Jet Aeration to yout 


LICENSED BY THE DOW CHEMICAL COMPANY 


AMERICAN-WELL WORKS 


Pumping, Sewage Treatment, and 
104 North Broadway Water Purification Equipment 
AURORA, ILLINOIS RESEARCH - ENGINEERING - MANUFACTURING 


Offices:, Chicago * New York + Cleveland + Cincinnati + Kansas City + Sales Representatives throughout the World 


special conditions. 
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When writing, we will appreciate your mentioning PUBLIC WORKS 
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Lei oe, 


CLAY PIPE has again been selected for this impor- 
tant additional district sewer line on Route 21 south 
of Brecksville, Ohio, to serve both the expanding 
residential community and a new industrial research 
laboratory. The installation was engineered by 
Frank L. Woodruff, Cuyahoga Country Sanitary 
Engineer. Contractors were D. M. Sylvester and 
P. DiPaolo. 








SANITARY DISTRICT 


GIVES CL AY 
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the OK 
with air, @ . 4 e 
ecedented 

AGAIN AND AGAIN 


O* big district jobs where sewer line materials 
must be okayed by many different engineers, 
notice how frequently Clay Pipe gets the nod. 


inch, the 

air. The 
aveling in 
te contact 


f air, and> ; : 
Clay Pipe meets with universal approval, because 


it is the “natural” material for sewerage use. It 
doesn’t crumble or corrode under the effects of 
t the same ‘ . 
sewerage acids or strong industrial wastes. It 
can’t rust. And Clay Pipe mever wears out! For 
ption has § information about Clay Pipe, write to the near- 


diffusion F es, regional office listed below. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
111 W. Washington St., Chicago 2, Ill. 
522 First National Bank Bldg., Atlanta 3, Ga. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 
571 Chamber of Commerce Bldg., Los Angeles 15, Calif. 


ton to yout 
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NORTON POROUS PLATES AND 
TUBES FOR ACTIVATED 
SLUDGE SEWAGE PLANTS 





t 
OPERATORS of activated sludge sewage plants repeat- 
edly select Norton Porous Plates and Porous Tubes for (I): 
maximum efficiency and minimum operating costs in air * 
diffusion. The successful service of Norton Porous Mediums * 
wi 


results from the know-how of Norton engineers who exer- 
cise the closest control over such essential qualities as TI 
permeability, porosity, pore size and wet pressure loss. 
Pioneers in the field of fused alumina diffusers, Norton 
Porous Plates and Tubes are the modern medium for 
activated sludge sewage plants. 


NORTON COMPANY — Worcester 6, Mass. 
ee _ 

Ren? men, | 
ae 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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(1) Sleeve-type joints make up tight 
... Stay tight in service. 


(2) Long 13-foot lengths result in 
fewer joints in the finished line. 


Thus, tighter joints and fewer joints 
provide a double safeguard against 
infiltration. In turn, the load on the 
treatment plant is reduced... treatment 
costs are kept low. And, equally im- 
portant, plant capacity is conserved 





for tomorrow’s needs. 





Never saw SOLITILE,, 
( those TRANSTTE joints 


are sure tight! 4s 


Transite asbestos-cement sewer pipe cuts 
infiltration to a minimum...reduces sewage 


Was there much 


INFILTRATION in 


that new sewer line ? 


treatment costs. Here's how: 


Other money-saving Transite advan- 
tages: 

More Economical Installation — be- 
cause Transite’s light weight and long 
lengths make it easier to lay this pipe 
to line and grade. 

Flatter Grades — Transite’s high flow 
capacity (n=.010) often permits shal- 
lower trenches and correspondingly 
lower excavation costs... especially 
important in the case of rock excava- 
tion or wet trenches. 










Smaller Diameter Pipe —an alternate 
economy to flatter grades which the 
designer may take advantage of when 
deep trenches present no serious in- 
stallation problems. 


High Corrosion Resistance — because 
of Transite’s non-metallic structure 
that combats corrosion inside, out- 
side and all the way through. 


For all the facts, write for the 
Transite Sewer Pipe bro- 
chure. Address Johns- 
Manville, Box 290, New 
York 16, New York. 


JOH NS -MANVILLE 








NRO ee > EB OT MEE 


«- [ohns-Manville TRANSITE SEWER PIP 


be i eh at 


ee 
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COMPLETE INSTRUMENTATIO 








Erie, Pa. Filter 
Plant with 
Builders 
Gauges 


—\ a 


~ SUZ 
“Sa 


*) Precise controls and complete instrumen- 
tation are as necessary to a modern water works as 


to airlines — guarding a community's health and pro- 
g g 7 Pp 


tecting lives. For safe, efficient operation every water Model GAI-R Gauge 
i sii ding loss of head, rat 
works plant must be adequately equipped with instru- PY Se Percent pala 


ments. Builders Gauges tell the complete story of plant 
operation. They indicate and record loss of head, rate 
of flow, water level, sand expansion, etc., and are 
styled to harmonize attractively with the architectural 
design of the modern plant. For Bulletin 329A, address 


Builders-Providence, Inc., (Division of Builders lron Model GA82-IR Gauge 


indicating and recording loss 


Foundry), 16 Codding St., Providence 1, R. I. of head and rate of flow. 










BUILDERS PRODUCTS 
Venturi, Propeloflo and Orifice Meters * Kennison Nozzles 
Venturi Filter Controllers and Gauges * Conveyoflo Meters 
Type M and Flo-Watch Instruments * Wheeler Filter Bottoms 
Master Controllers * Filter Operating Tables * Manometers 
Chronoflo Telemeters 


















Ree BUILDERS 
nAlument 


PROVIDENCE sxx 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 





Single dial gauge 
mounted on matching 
floor stand; stand also 
available for double 
dial gauges. 
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Economic Flocculation of Sewage Colloids 


After sedimentation, one-third to one-sixth of the sewage flow is 
treated by the activated sludge process and then remixed with the 
remainder of the sewage. 


Based on their experiences and experiments and 
those of others, two English engineers, John Finch and 
L. S. Wright, have developed a modification of the 
activated sludge process combined with bioflocculation 
and filtration. They described this process in a paper 
before the February meeting of the Northeastern 
Branch of the Institute of Sewage Purification, from 
which the following is condensed. 

Quoting O’Shaughnessy, they say: “Settled sewage 
contains non-settling colloidal matter, which may choke 
the trickling filter, but which may be flocculated very 
rapidly by the activated sludge process. It also con- 
tains material which may be dealt with only slowly by 
the activated sludge process, but which is dealt with 
easily, rapidly and therefore economically by the 
filter.” 

Experimenting with various mixtures of primary 
tank effluent and activated sludge, they found that: 
“The initial removal of oxygen absorbed is very rapid. 
The final rate of removal is much slower. 

“The clarification or flocculation stage is confined 
principally to the first hour or two of aeration. It is 
chiefly physical in nature and produces the bulk of the 
improvement in the sewage affected by the process. 
There are two requisites, namely, an activated sludge 
added to the sewage and circulation of this sludge 
through the sewage. It is thought that oxygen is not 
so essential at this stage.” 

Average results of a series of tests are shown in the 
accompanying table, which ‘“‘seems to indicate that 3 to 
8% sludge will produce the desired removal of col- 
loids.”’ “From the work carried out the following facts 
seem to become prominent: (i) The early part of the 
purification-time curve is very steep, 7.e., initial puri- 





Oxygen absorbed. % purification. 








90 
% ——— 
sludge. | Tank | After} After} After | After | After | After 
con- 15 30 60 15 30 60 
tents.| min. | min. | min. | min. | min. | min. 
2 7°98 | 6-80 | 6-02 | 5-55 | 14-8 |.24-9 | 30-5 
3 7:07 | 5-08 | 5-06 | 4-49 | 28-1 | 28-2] 36-4 
4 6-57 | 4-79 | 4:51 | 4-20] 24-1 | 31-4] 36-1 
5 6-78 | 4-95 | 4-32 | 4-12 | 26-0 | 36-2 | 39-2 
6 6-34 | 4-66 | 3-71 | 3-77 | 26-9 | 41-5 = 
7 6-22 | 4:42 | 3-99 | 3-55 | 32-2 | 35-8 | 43-0 
8 6-54 | 4-62 | 4-01 | 3-30 | 29-1 | 38-7 | 49-6 
10 6-23 | 4-13 | 3-72 | 3-30 | 33-6 | 40-4 | 47-1 
12 6-07 | 3-89 | 3-40 | 3-31 | 35-8 | 43-9 | 45-4 
14 6:99 | 4-95 | 4-34 | 3-70 | 29-2 | 38-0 | 47-2 


























Effect of various concentrations of sludge. 





Sewage from preliminary processes 











To sludge 
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Settled Bio-Flocculation Effluent to 
succeeding biological oxidation process 











Suggested layout of plant. 


fication is very rapid. (ii) During the first hour there 
is a considerable reduction in turbidity, 2.e., colloids 
are removed rapidly. (iii) By the addition of between 
3 and 8% activated sludge it is possible to remove by 
flocculation about 33% of the load in thirty minutes. 
(iv) It would appear that for unit time increased re- 
duction of load is proportional to the increased con- 
centration of sludge in the mixture. (v) When sludge 
is added as a weak suspension in a purified liquor (as 
from aeration unit), the degree of purification would 
seem to be higher than would have been the case had 
the same amount of sludge been concentrated. This 
was confirmed by later experiments. (vi) So far as 
activated sludge is concerned as a means of floccula- 
tion, it is extremely doubtful whether re-aeration or 
re-activation of the sludge, after flocculation, is eco- 
nomically worth while. 

“From the foregoing results it would appear that 
an economic bioflocculation plant would have the fol- 
lowing characteristics : 


“(a) A capacity of about half an hour. 
“(b) Use sludge concentrations of the order of 3 to 


7%. 








14 


“(¢) Be supplied with fresh well-aerated activated 
sludge. 

“Sufficient activated sludge can be produced in a 
complete treatment plant dealing with one unit of 
sewage, to supply a bioflocculation plant dealing with 
about three units of sewage. 

“The process to be put forward in this paper con- 
sists of giving crude sewage the normal preliminary 
treatment, z.e., the removal of grit and primary sedi- 
mentation, passing approximately one-third to one- 
sixth of the flow of primary settling tank effluent to a 
complete treatment activated sludge plant, in which 
sufficient well-aerated activated sludge will be pro- 
duced to remove all the colloids in the rest of the pri- 
mary settling tank effluent in the bioflocculation plant. 
This will be achieved by passing the whole of the 
activated sludge and effluent as they are produced into 
the bioflocculation plant along with the main body of 
the primary effluent. In the bioflocculation plant the 
mixture will be left a sufficient length of time (approx- 
imately half an hour) to enable colloids to be removed. 
The activated sludge having so quickly removed the 
colloidal matter, no attempt is made to render the pre- 
cipitated colloids stable and well oxidized, but the 
spent mixture of activated sludge and precipitated col- 
loids are settled from the treated primary effluent and 
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pumped to the appropriate sludge disposal process. 

“In the system described the activated sludge plant 
proper is only intended to produce the flocculating 
agent or material—sludge. This it can produce in the 
required quantities. 

“In operation, the plant will be almost automatic, 
sludge being produced in direct proportion to the 
amount of colloidal matter, z.e., in times of rain little 
sludge would be produced or required. In times of dry 
weather, larger amounts of sludge would be produced 
and used in treating the strong sewage. During flows 
of weak sewage no activated sludge would be with- 
drawn from the ‘producer’ plant, thus building up 
supplies to be used on more appropriate occasions. 

“Partial treatment plants usually have low floccu- 
lation periods (one-half to two hours), but unfortu- 
nately have high re-aeration periods. The suggested 
modification takes advantage of the high initial effi- 
ciency of well-aerated activated sludge (prepared in 
a subsidiary complete treatment plant) in rapidly re- 
moving the colloidal and suspended matter from the 
settled sewage. The spent activated sludge is then 
pumped to waste, it being considered economically 
unsound policy to spend considerable time in re- 
aerating. The process lends itself to adjustment in 
detail and is elastic to a great degree.”’ 





Contracts for Engineering Services Do Not Require Calling for Bids 


DECISION was recently handed down by the 

Supreme Court of the State of California in the 
case of Clyde C. Kennedy vs. the City and County of 
San Francisco, which affirmed the validity of a con- 
tract for consulting engineering services without taking 
competitive bids. A portion of the decision, with refer- 
ences, follows: 

It is true that the mode prescribed for the exercise 
of power by a public officer is the measure of the power. 
(Kottman vs. San Francisco, 20 Cal. 97,103; Los 
Angeles Dredging Co. vs. Long Beach, 210 Cal. 348, 
353.) It is also true that the framers of the charter 
were at pains to require that contrtacts for the con- 
struction of public works should be subject to com- 
petitive bidding, and it is assumed that all contracts 
for the construction of the improvement will conform 
to that procedure. But it does not follow that strict 
compliance with that requirement must be maintained 
in procuring expert services to furnish plans and speci- 
fications for construction. In Los Angeles Dredging 
Co. vs. Long Beach, supra (210 Cal. at p. 354), it was 
recognized that there are exceptions to the requirement 
that contracts must be let under competitive bidding, 
the court saying: “The first exception is founded on 
the fact that sometimes it is undesirable or impossible 
to advertise for bids for particular work. In such cases 
the statutory requirement is deemed not to apply. In 
2 Dillon Municipal Corporations 1199, section 802, the 
law is thus stated: ‘It has been held that where com- 
petitive proposals work an incongruity and are un- 
availing as affecting the final result, or where they do 
not produce any advantage . . . or it is practically im- 
possible to obtain what is required and observe such 
forms, a statute requiring competitive bidding does not 
apply.’ Our courts have approved this doctrine.” 

In McQuillin on Municipal Corporations, Vol. 2, 
sec. ed. Revised, p. 1182, sec. 1292, it is stated with 
citation of cases: “Provisions as to competitive bid- 
ding have been held not to apply to contracts for per- 


sonal services depending upon the peculiar skill o1 
ability of the individual, such as the services of . . . an 
attorney at law, a superintendent or architect . . . or 
a consulting and supervising engineer. And generally 
the requirement does not apply to the employment of 
a professional man, in which case the authorities have 
a discretion as to his qualifications.” 

In Miller vs. Boyle, supra (43 Cal. App. 39), the 
following was quoted with approval at page 44: “An 
architect is an artist. His work requires taste, skill, 
and technical learning and ability of a rare kind. 
Advertising might bring many bids, but it is beyond 
peradventure that the lowest bidder might be the least 
capable and most inexperienced, and absolutely un- 
acceptable. As well advertise for a lawyer, or civil 
engineer for the city, and intrust its vast affairs and 
important interest to the one who would work for the 
least money.” This court in San Francisco vs. Boyd, 
supra (17 Cal. 2d) said at page 620 that “The em- 
ployment of a person who is highly and technically 
skilled in his science or profession is one which may 
properly be made without competitive bidding.” 

No question is raised as to the power of the city 
under its charter to proceed in the matter of sewage 
reduction, treatment and disposal (see City of Oak- 
land vs. Williams, 15 Cal. 2d 542, at 550) and the 
record shows that since the adoption of the new charter 
the Department of Public Works, the chief adminis- 
trative officer, and the Board of Supervisors have sv 
construed its provisions as not to require that con- 
tracts for expert and professional services be subject 
to the civil service provisions or the procedure of com- 
petitive bidding. The practice has been for the director 
of public works to make such contracts with indepen- 
dent contractors upon the approval of the chief admin- 
istrative officer and without advertising for bids. There 
is no language in the charter which may be said to 
require a different method of procedure. Therefore it 
follows that the contract involved is valid. 











y, 1947 


cess. 

re plant 
culating 
e in the 


tomatic, 
to the 
in little 
s of dry 
roduced 
ig flows 
 with- 
ling up 
ions. 
floccu- 
infortu- 
o gested 
‘ial effi- 
ared in 
idly re- 
rom the 
is then 
mically 
in re- 
nent in 


skill Oo! 
. an 
. or 
nerally 
nent of 
es have 


9), the 
4: “An 
>, skill, 
2 kind. 
beyond 
1e least 
sly un- 
or civil 
irs and 
for the 
Boyd, 
he em- 
nically 
ch may 
he city 
sewage 
f Oak- 
nd the 
charter 
iminis- 
lave SO 
at con- 
subject 
»f com- 
lirector 
\depen- 
admin- 
. There 
said to 
‘fore it 





PUBLIC WORKS for May, 1947 





Crusher plant, concrete mixer in foreground. 
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Mr. Roths, county engineer, inspects plant operation. 


County Operated Quarry and Crusher 
Save $30,000 Yearly 


By ELMER J. ROTHS 


County Highway Engineer, Sebastian County, Ark. 


EBASTIAN COUNTY, Ark., owns and operates 

its own quarry and rock crusher. We produce all 
of the aggregate used in building and maintaining 
our 750 miles of county highways and farm-to-market 
roads. The quarry, which is located near Fort Smith, 
furnsihes a hard sandstone. We cut away the 3-ft. 
overburden with a 1%4-yd. shovel and bulldozer and 
remove it in 3-vd. dump trucks. 

rhe underlying sandstone has an average thickness 
of 12 ft. We drill 7%-inch holes, staggered every 4 ft., 
ind shoot with 60-40 dynamite. The rock is then loaded 
into cars and pulled to the ‘crusher, or is hauled out 
by 3-vd., 144-ton dump trucks. The crusher is located 
about 300 yards from any operations area, and the 
conventional method of crushing is used. The rock goes 
first to a 10-A jaw crusher, from which it is carried 
by bucket conveyor belt, consisting of 120 steel buckets 
on a 14-inch belt, to the auxiliary crushers and screens; 
and by other conveyor belts to the four storage bins 
where it is graded as to size. 

The entire operation is carried on with 17 men: 3 
truck drivers, 5 rock-breakers and loaders, 3 air-tool 
operators, 1 shovel operator and 5 men at the crusher. 
With these 17 men, we remove from the quarry and 
rush, in an average day, 400 yards of rock. 

he main crusher plant is powered by a 90-hp. gas 
engine, with a 60-hp. starting motor, This engine also 
operates a wire rope hoist which is used for pulling the 
loaded cars from the quarry floor to the crusher. On 
this hoist, we use 34-inch, wire center improved plow 
steel preformed wire rope, which gives us long service. 
Before using this type of rope, we had considerable 
trouble with kinks and some hand injuries. The pre- 
formed rope eliminated the kinks and also the troubles 
with hand injuries, as broken surface wires in this rope 
will not flare out to form barbs. 

\ second wire rope hoist operates a conveyor which 
takes stone from the crusher bins to a stationary con- 
crete mixer, which is also used as a cut-back asphalt 
mixer. A 2,000-gal. asphalt tank is located alongside 
the mixer. Besides. the stationary mixer, we have 3 


> 


portable concrete mixers, and also own and operate 2 
portable crushers, one a 10x20 and the other a 9x16. 

We figure we save 40% on concrete and asphalt 
work by having our own plant. At current area prices, 
black top would cost us $5 per ton, while we produce 
our own for $3 a ton. On a mile of road, requiring 650 
tons of black top, this represents a saving of $1,300. 
Our quarry operations produce between 40,000 and 
50,000 vards of crushed rock a year, all of which meets 
state highway specifications. We produce four grades, 
running from '4-inch and smaller to 3-inch. At present 
prices, crushed rock costs $2 per yard locally. Allowing 
for maintenance and repair, and for a reasonable de- 
preciation, we figure we can produce our own aggre- 
vate for 94 cents per cubic yard. Adding to this a 
20-year amortization on the quarry site, buildings and 
fixed equipment, and we can still show better than 
$30,000 vearly savings on our quarry and _ crusher 
operation, 

Phe major equipment used in our quarry and crush- 





Joe Hardin, county road commissioner. 
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ing operations include: One 10-A Telsmith main 
breaker; two Austin-Western gyratory crushers; one 
90-hp. Lazier gas engine; one 60-hp. Caterpillar start- 
ing motor; elevators; screens; hoists; conveyors; two 
portable Iowa jaw crushers; one 21-E Rex concrete 
and cut-back asphalt mixer; one 14-S Koehring con- 
crete mixer; one 10-S Foote concrete mixer; one D-5 
Blyston mixer; one Cleaver-Brooks tank car heater; 
one 1%4-yd. Byers shovel; one International bulldozer ; 
one front-end Caterpillar loader; one Sullivan air 
compressor; one Ingersoll-Rand air compressor; six 
jack hammers; three Hercules blasters; one John Deere 
tractor; two Federal dump trucks; and three 3-yard 
Ford dump trucks. 





Lightweight Aggregates 
for Concrete 


RDINARY concrete, with sand and gravel ag- 
gregates, weighs about 150 pounds per cubic 
foot. Information regarding lightweight aggregates 
has been collected by the Construction Branch of the 
National Housing Agency, and a testing program will 
be developed. “Lightweight” concrete is an elastic 
term, and one that has changed almost constantly. It 
was first used in connection with concrete using hay- 
dites as aggregate and meant a concrete weighing 
about 120 pounds per cubic foot. In more recent years, 
using such natural aggregates as perlite and ver- 
miculite, efforts have been directed toward producing 
satisfactory concrete weighing as little as 50 pounds 
per cu. ft. Desirable properties are light weight, nail- 
ability, ease of cutting and channeling and good in- 
sulation to both sound and heat. 
The range of weights possible by using different 
aggregates are: 


Aggregate Weight Weight of Concrete 


Type of Aggregate per cu. ft. per cu. ft. 
ee hein Studi tte die, od 120 150 
Oe en etc? 90-100 150 
Crushed stone ....00cccecee 100 145 
Crushed bank slag ......... 80 110-130 
ON Se ee 40-60 100-120 
NN GUM 6 diag oitiiete saree 40-60 90-100 
RM Paik e aa cacdrea-we at tiers 40-50 (plus sand) 110-115 
ME itn dda be <xwemeawes 30-60 60-90 
IED ob tiioncacishevetslaers 28-40 55-70 
oa Lintinte < sixiewibiasaauie 6-16 40-65 
WUPNNNDMIII. & o:daden av cucents 6-10 25-50 


Haydite is an expanded shale or clay. Fine haydite 
aggregate (from dust to 3/16”) weighs about 60 
pounds per cubic ft., while the coarse size (3/16” to 
34”) weighs about 40 pounds per cu. ft. A standard 
masonry block, 8”x8”x16”, using haydite aggregate, 
weighs about 27 pounds. The range in weight, from 
about 40 to 60 pounds per cu. ft., is apparently due 
to variations of materials between plants and the voids 
in the aggregate. Prices quoted by a number of plants 
ranged from $3 to $20 per ton and $2 to $16 per cubic 
yard. There are seven or eight firms engaged in the 
manufacture of this material. 


Expanded or “foamed” slags are made by treating 
hot molten blast furnace slags with controlled quanti- 
ties of water. Methods of production vary widely. 
With just the right amount of water, a slag is pro- 
duced that weighs 45 to 60 pounds per cu. ft. and has 
a pleasing light color. In practice, the weight may 
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range from 30 to 60 pounds per cu. ft. and prices 
vary from $1.50 to $5 per ton or $1.20 to $3 per cu. 
yd. This material is produced by seven or eight firms. 

Pumice, and its volcanic relatives, pumicite and tuff, 
are siliceous materials of volcanic origin. Pumice looks 
like a glassy froth and pumicite like a very fine closely 
packed glassy sand. About a dozen firms produce this 
material, which weighs, mill run or pit run, from 41 to 
61 pounds per cu. ft. Screened aggregate weighs 28 
to 38 pounds per cu. ft. and sells for $5 to $20 per 
ton—much higher than for the mill run material. 

Diatomite consists of the deposits of the siliceous 
shells of microscopic aquatic plants called diatoms. 
Pure diatomite has a weight of 28 pounds per cu. ft., 
but admixtures of clay, sand, or gravel may consider- 
ably increase this weight. On the other hand, some de- 
posits are much lighter, one in Nevada reporting an 
aggregate of 4” to 3%” size, weighing 16 to 20 pounds 
per cu. ft. This sells for about $5 per ton. Few pro- 
ducers are reported. 


Perlite is one of the natural volcanic glasses and is 
related in origin to pumice. Production of this mate- 
rial is a relatively new industry, with about a dozen 
firms engaged in it. Weight of perlite aggregates are 
reported to range between 2 and 16 pounds per cu. ft., 
and apparently depends on the amount of fines as well 
as on the source of the material. Prices are reported 
to range from $2.75 to $14 per cu. yd. 

Vermiculite is a micaceous mineral. The dried, 
ground ore is subjected to high heat for a very short 
time, resulting in an expansion to as much as 30 times 
its original volume. Originally used for “loose fill” 
insulation, it has more recently been developed for a 
lightweight concrete aggregate. It is reported to weigh 
6 to 12 pounds per cubic ft. Somewhat more than 20 
firms produce this material which is reported to sell 
for from $5 to $27 per cu. yd., or $37.50 to $103 per 
ton. 

Additional information regarding lightweight ag- 
gregates are available in the following publications of 
the Bureau of Mines, U.S. Department of the Interior, 
Washington, D. C.: Lightweight Aggregates for Con- 
crete, by F. T. Moyer, Information Circular 7195; 
Pumice and Pumicite, by Paul Hatmaker, Information 
Circular 6560; Perlite, Source of Synthetic Pumice, by 
O. C. Ralston, Information Circular 7346; and Mar- 
keting Vermiculite, by C. R. Gwinn, Information Cir- 
cular 7270. The information contained in this article 
was taken from a survey made by the Office of the 
Housing Expediter, Washington, D. C. 





1946 Cost Data on Highway Construction 


Average bid prices for highway construction during 
1946, utilizing Federal-Aid funds have been tabulated 
by the Public Roads Administration. The prices show- 
ing the average for the year are followed, below, by 
the costs for the last quarter of 1946, in which some 
items were up quite materially Roadway excavation: 
Borrow, 58 and 65¢ per cu. yd.; common, 32 and 40¢; 
unclassified, 40 and 45¢; rock, solid, $1.14. Structural 
excavation: per cu. yd., common, dry, $2.46 and $3.40; 
unclassified, $2.85 and 2.86. Steel: structural rein- 
forcement, 7.2¢ lb. and 8.1; structural steel, 9.9¢; 
pavement reinforcing, 5.7¢. Structural concrete: su- 
perstructures, $38.64 per cu. yd., and $42.21; sub- 
structures, $36.63 and $39.28; foundations and foot- 
ings, $33.77 and $36.03. 
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Negaunee Modernizes Its Waterworks 


Electrification results in $20,000 savings during the first year. Old 
buildings are made attractive. Filter plant and elevated storage planned. 


By J. BENJAMIN VERHOEK 


Principal Assistant Engineer, Greeley and Hansen, Chicago, Illinois 


EGAUNEE, Michigan, is in the midst of a pro- 

gram, conceived as far back as 1931, for improv- 
ing its water supply facilities. This city has about 
7,000 population and is located in the center of the 
Marquette iron ore mining district. Practically the 
only local industry is iron mining, which not only sup- 
ports the community but accounts for about 40% of 
the water use. 

For many years the city has obtained a fairly satis- 
factory supply of water from Teal Lake in the north- 
west section of the city. Though the lake is fed chiefly 
by springs, the water is quite soft, the total hardness 
varying from 40 to 70 parts per million. The lake has 
an area of about 550 acres and an average depth of 
about 25 feet. It lies entirely within the city limits, so 
that it has been possible for the city to protect it from 
any appreciable contamination by restriction of use of 
the lake for recreational purposes. 

Prior to the start of the present modernization pro- 
gram, the waterworks comprised an intake and steam 
pumping station, originally operated in conjunction 
with a municipal electric power plant; but by 1930 
all local power was purchased. Shortly after this, the 
generators were sold and the water supply pumps were 
the only remaining load on the boilers. The pumps 
consisted of one Prescott triple expansion duplex 
pumping engine and two Worthington compound 
duplex pumping engines. All three engines had seen 
many years of service. Water was pumped directly 
from the lake into the mains with only the addition of 
chlorine for disinfection and soda ash for control of 
the alkalinity. There was no storage, either under- 
ground or elevated. 

The chief motivation for improvement of the water- 
works was the growing demand for development and 
use of the lake for bathing and other recreational pur- 
poses. A secondary reason was the desire to reduce 
the turbidity of the water, which at times was rather 
high. 


In 1931, before proceeding with plans for improving 
the waterworks, an investigation was made of two 
other possible sources of supply, Dead River 7 miles, 
and Morgan Creek 5 miles, from Negaunee. The total 
annual cost for either development would have ex- 
ceeded that for the improvement of the Teal Lake 
supply so neither was given further consideration. 
The program for improvement set up for the Teal 
Lake supply included electrification of the pumping 
station and construction of a filter plant and an ele- 
vated storage tank, together with some reinforcement 
of the distribution system. The depression and the 
war, however, caused postponement of the entire 
program. 

By 1943 two other factors had entered the picture, 
obsolescence and rising coal costs. The boilers and 
engines were in need of major repairs; the boiler 
economizers were no longer usable. The trestle by 
which coal had been delivered in carload lots had been 
dismantled, so that all coal had to be delivered by 
truck to the plant at greater cost. It was obvious that 
a major investment was necessary. Studies indicated 
a probable saving of about $15,000 a year if the steam 
equipment could be replaced by eleetrically driven 
equipment. Construction to convert the station to elec- 
trical operation was started in the summer of 1944. 

The boilerhouse and pumping statior consisted of 
an old stone building, with walls two feet thick, which 
had housed the original Worthington pumps in one 
room and the turbo generators in another room. To 
this original building three wings had been added, all 
with brick walls. The north wing housed the Prescott 
pump; the south wing an office and lavatory; and the 
east wing the boiler room. It was decided that the 
original stone building was worth saving, but that the 
three wings should be demolished for the sake of 
appearance. The room housing the Worthington pumps 
was large enough for the high service pump room; and 
the other room, formerly housing the generators, could 
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be divided into a low service pump room and an office, 
laboratory, and toilet. 


Installation of Electrically Driven Pumps 

The first section of the over-all improvement com- 
prised the replacement of the steam pumps with elec- 
trical and gasoline engine driven pumps; remodeling 
of the high service pump room interior, and the office 
and laboratory portion of the low service pump room; 
removal of the two small wings, and dressing up ot 
the exterior. Most of the work was done by regular 
city employees and pensioners, retired miners no 
longer able to work in the mines, but still able to 
handle light work. 

Since there was no elevated storage on the distribu- 
tion system, the periods of shutdown of the plant had 
to be held practically to zero and the work carefuly 
planned to have adequate operating and standby 
equipment in working order at all times. In addition 
to the equipment that had to be furnished, the city had 
on hand a 2,000 gpm. motor driven pump which had 
never been installed. This was too big for normal use, 
but was suitable for standby purposes if the motor 
could be replaced with a gasoline engine. To do this, 
the motor was removed and a V-belt pulley with bear- 
ings and supports was substituted. A Climax gasoline 
engine to drive the pump was then ordered. Only after 
arrival of the engine was any steam pump taken out 
of service. Then, one of the Worthington pumps was 
removed, leaving the Prescott in service and the other 
Worthington as a standby, while the gasoline engine 
and pump were being installed. After the gasoline 
unit was in place, connected to the piping, and ready 
for operation, the second Worthington pump was re- 
moved, leaving the Prescott in service and the new 
gasoline unit as standby while three electric motor 
driven pumps were being installed. These pumps were 
manufactured by the American Well Works and were 
of 500 gpm., 700 gpm., and 900 gpm. capacity. The 
average daily water pumpage is about 1.2 mgd., so 
that the station, exclusive of the gasoline engine unit, 


has an installed capacity of 24% times the average dail 
requirements. After the motor driven pumps were in 
operation the Prescott engine was removed. The piping 
was so designed that the above operations could be 
carried out with practically no shut-down. Other 
equipment was installed, consisting of two Yeomans 
vacuum pumps, one motor driven and one gasoline 
engine driven; a Sparling propeller type master meter ; 
ind a Syntron dry chemical feed machine for feeding 
soda ash to the water. Two Wallace & Tiernan chlori- 
nators were moved to a temporary room in the future 
low lift pump room, from where they will be moved 
again when the filter plant is built. 


Renovating the Building 

While the mechanical remodeling was being done, 
the architectural work went forward. The im- 
provement in the appearance of the interior is almost 
unbelievable. The original walls were covered with a 
dark wood wainscoting to about 8 feet above the floor, 
and the rough stone was exposed above that point. 
The windows were smal] and there was no ceiling, the 
roof trusses being exposed. The combination of small 
windows, thick walls, dark finish, and dark space up 
in the peaked roof made the interior very dingy. In 
the remodeling process, the wainscoting was removed 
and replaced with buff colored glazed ceramic tile. 
A suspended ceiling was installed just above the win- 
dows, and the ceiling and upper part of the walls 
covered with ivory colored acoustical plaster. At the 
two ends of the room where the wings were removed 
there were large openings in the original walls. In 
each of these openings, a large window was placed 
and the remainder bricked in and faced with tile. 
The floor was covered with taupe colored quarry tile. 
At the south end of the room there was some unsightly 
electrical equipment used for control of the street 
lights. This equipment had to remain in place, so a 
tile wall on a steel framework was built in front of it 
to hide it. The office and laboratory were constructed 

(Continued on page 43) 
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Texas Sewerage Practices 


A review of portions of the Manual for Sewage Plant Operators of 
the Texas Water Works and Sewerage Short School 


HIS Manual is a text book of 435 pages, containing 

27 chapters and 5 appendices. Though practically 
each chapter was prepared by a different man, spe- 
cially fitted to discuss the subject, the whole has been 
admirably edited by L. C. Billings. All of the material 
is sound; much of it has a Texas viewpoint, which is 
proper since it was prepared primarily to serve in the 
educational and training program that is being car- 
ried on so effectively in‘that state. 

Several of the chapters cover practices more or less 
confined, for the present, to Texas. Some of these 
chapters will be reviewed here. The other chapters, 
covering generally standard practices, will not be 
discussed. 

Sewage Irrigation 


Land disposal, or irrigation, should be used only 
as a secondary treatment or disposal method. The 
minimum treatment, if land disposal is to function 
effectively, is coarse screening plus primary sedimen- 
tation, with a detention period of 1.5 to 2 hrs. Favor- 
able conditions for disposal are low annual rainfall, 
high temperatures, winds and high evaporation. Coarse 
textured land, loose in structure, and with low ground 
water table, are especially desirable though there have 
been some cases where land disposal has been success- 
ful with comparatively heavy soils. 

Where the disposal of the sewage is the primary or 
only purpose of irrigation and crops are not grown, 
the disposal area is divided ‘into several fields, each in 
turn receiving the sewage for a period of one day to 
several days. Methods of distribution of the sewage 
to the land should generally conform to prevalent local 
methods and standards of irrigation, with the furrow 
method being preferred. Cleaning, cultivation and 
resting of the fields are essential. 

The amount of liquid that an area will take can best 
be determined by a percolation test over a period of 
one to three days. It is usually safe to apply half as 
much sewage as was determined by the clear water 
percolation test, if beds are permitted a rest period 
for drying, cultivating and reaeration of about six 
times the number of days of application. In tight soils, 
the load per acre per day will probably be 5,000 gals. 
or less. In loose-textured soils and areas of high evapo- 
ration, 25,000 gals. per day is not uncommon. 

When agriculture is the primary purpose, consider- 
able additional area is needed to care for disposal 
when crops do not need the water. A holding tank, 
usually of earth, with a capacity of several days flows, 
permits night and unneeded flows to be stored. 

Main distributing or carrying ditches should be 
lined with concrete, or should be of pipe or half pipe. 
Dirt ditches permit accumulation of sludge, develop- 
ment of vegetation, and odors. The area irrigated 
should be leveed to prevent escape of the sewage to 
adjacent streams. Mosquito control may be necessary. 

Wet sludge, after digestion, may be discharged with 
the sewage into the ditch or pipe and onto the land. 
It should be diluted with the sewage before applica- 


tion so that a deposit no greater than one or two inches 
in thickness occurs anywhere. 

This is an abstract of Chap. VII, which was pre- 
pared by J. P. Burden, city engineer of San Angelo. 


Lagoons and Ponds 

This subject is treated in both Chap. VII and Chap. 
XX, the latter prepared by Ashley G. Classen. Set- 
tleable solids should be removed prior to discharge 
into the pond or lagoon, though Kingsville, Tex., has 
used a lagoon successfully for several years as a 
means of complete treatment. Generally a lagoon 
should be not less than five miles from any concentra- 
tion of population. Mr. Classen recommends a capacity 
sufficient to provide detention for at least six months, 
whereas Mr. Burden suggests up to 20 days detention. 
Depth should not exceed 10 ft., but should not be less 
than 4 ft., to prevent bottom growths. The BOD load- 
ing recommended by Mr. Burden is 20 to 40 pounds 
of BOD per acre-foot per day. Overloading the ponds 
may cause odors. Mosquito breeding may be a prob- 
lem and vigorous methods of contro] may be necessary, 
and should be provided for. 


The Dunbar or Sand Filter 

The Dunbar filter is used by some 50 Texas munici- 
palities. It consists of a top layer of 18 or 20 ins. of 
sand, placed on two 4 to 6-inch layers of graded 
gravel, and underlaid with about 24 ins. of 4 to 8-inch 
stone. This is placed in a concrete tank. Individual 
beds are about 30 ft. wide and 120 ft. long. The sew- 
age is fed onto the surface of the bed by means of a 
distribution box or trough, and feeding is continued 
until the surface ponds to a depth of 4 to 6 ins., when 
the flow is switched to another bed. After the ponded 
liquid has seeped through the bed and the surface has 
dried, it is scraped and loosened. 

At rates of operation up to 2 mgad, an 85% reduc- 
tion in BOD can be expected; a rate of 1.3 mgad is 
considered optimum, providing good nitrification and 
high dissolved oxygen in the effluent. Clogging of 
the bed may be expected after the application of about 
8 mg of settled sewage per acre of bed. surface. 

The Dunbar filter is discussed in Chap. XIII, which 
was written by S. M. Field, assistant city engineer of 
Amarillo. 


Other Chapters 

Other chapters were prepared by W. S. Mahlie 
(sewage composition, chemistry and biology); G. W. 
Cox; H. R. F. Helland (sewer main design); H. M. 
Bohn (pumps and lift stations); R. U. Andrews 
(sewer maintenance) ; R. E. McAdams; J. D. Fowler: 
L. J. Trotti; Lewis Dodson: Terrell Bartlett; E. J. 
Umbenhauer; R. M. Dixon (trickling filters) ; E. J. M. 
Berg (activated sludge and separate sludge digestion) ; 
S. L. Allison; G. L. Fugate; I. M. Dietz; L. C. Bill- 
ings; C. H. Billings (industrial wastes) ; C. C. Hays; 
W. P. Walker; J. H. Sorrells; P. J. A. Zeller; and 
VV. M. Ehlers, to whom the volume is dedicated in 
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recognition of his long and outstanding service in 
public health. 

This book ought to be in every engineer's library, 
because it contains a lot of standard information that 
is well arranged, especially for the sewage plant op- 
erator; and also because it covers especially thoroughly 
conditions and practices in a state of steadily growing 
importance. Write to Mr. Ehlers, Austin, Tex., for in- 
formation on how to get a copy. 


Treating Distillery Wastes and Abating 
Stream Pollution 


The Illinois Sanitary Water Board recently an- 
nounced action by the American Distilling Company 
to abate Illinois River pollution resulting from the 
discharge of distillation residues, resulting from whis- 
key manufacture, from the company’s plant at Pekin, 
Illinois. A series of studies and conferences between 
the company and technical personnel of the Sanitary 
Water Board has resulted in the present improvement 
and expansion program. 

In commenting on the installation, C. W. Klassen, 
Pechnical Secretary of the Board, stated that the in- 
stallation, when completed, will recover a valuable 
livestock feed from the wastes. It is calculated that the 
proposed plant will recover pollutional material equiv- 
alent to the domestic sewage from a city of approxi- 
mately 575,000 persons. The program contemplated by 
\merican Distilling Company consists of improvement 
of existing feed recovery equipment and addition of 
equipment which will effect complete recovery of all 
solids contained in the distillation residues when the 
plant is operating at capacity production. New equip- 
ment proposed consists of the following: 5 Davenport 
screens of sufficient capacity to handle the slop from 
a grind of 16,000 bushels per day ; 
of sufficient capacity to handle the slop from a grind 
of 16,000 bushels per day; one U.S. Pipe and Foun- 
quadruple-effect evaporator sufficient to 


5 Davenport presses 


dry Companys 
handle the thin slop from a grind of 12,000 bushels 
per day. An existing evaporator and drier is being 
reconditioned and the over-all 
when this installation is completed will be sufficient to 
handle the distillation residues from 16,000 bushels 
The plant is approaching the latter stages of 


feed house capac ity 


per day 
construction at the present time and it is anticipated 
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that it will be placed in operation in the late spring 
of this year. 

The American Distilling Company has had in opera- 
tion for a number of years, a feed recovery plant for 
a portion of its process wastes which reduced the pol- 
lutional load by an amount equivalent to the domestic 
sewage from 120,000 persons. The new installation is 
the final increment in the stream pollution abatement 
program of American Distilling Company and is the 
result of considerable study and research on the part 
of that organization. 

In commenting upon the industrial pollution abate- 
ment program of the Illinois Sanitary Water Board, 
Mr. Klassen stated, “The action taken by American 
Distilling Company is illustrative of the excellent co- 
operation which this Board has received from Illinois 
industry. Abatement of stream pollution is, of course, 
the objective of this Board; however, the recovery of 
by-products from waste material has been a definite 
part of our program. We feel that a double purpose 
has been served when, as in this instance, it is pos- 
sible to abate stream pollution and at the same time 
recover by-products from the waste.” 


California Practices for Highway 
Foundations 

As traffic weight and wheel load repetitions have 
increased, California has increased its standards for 
foundation design. In a recent paper before the 
\ASHO, R. M. Gillis, Construction Engineer stated 
that: 

Phe thickness of base and pavement for less than 5 
California Bearing Ratio is now 24 ins. Under port- 
land cement concrete pavements, the state now tries 
to get 50 CBR, as against 20 CBR a few years ago; 
and under asphaltic concrete, an effort is made to get 
80 CBR. A plasticity index requirement has_ been 
added for base material—usually less than 6 being 
specified. 

Compaction requirements now require 90% relative 
compaction for al] fills; in addition the top 2% ft 
below grade is placed in 4-inch layers, which with 
relative compaction. 
relative 


most materials will give 95% 
In cuts where material has less than 90% 
compaction, the cuts are rolled, or, if necessary, are 
taken out and replaced in 4-inch layers to insure com- 


paction at least 24% ft. below profile grade. 


Stages in Airport Development at Indianapolis 
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Standard culvert inverts, left to right, flat, V and trapezoidal. 


Culvert Design Factors 


From 12% to 17% of highway costs may go into drainage structures. 
Some culvert problems and solutions are presented in this summary 
of a paper before the American Association of State Highway Officials. 


By R. ROBINSON ROWE 


Senior Bridge Engineer, California Division of Highways 


ULVERTS have grown as highways have grown. 
\s earthwork became cheaper and _ traffic de- 
manded smoother alinement and grades, the culvert 
was buried deeper and deeper in the embankment. For 
every foot the highway was widened, one foot was 
added to the length of the culvert; but for every foot 
the grade was raised by filling, the culvert was length- 
ened three feet. At first, this made no great difference, 
but as the load on the culvert due to the fill became 
heavier, construction costs rose. To reduce costs, it has 
become essential to determine more precisely the hy- 
draulic and structural duties of the culvert. 

We consider that frequent flow under head involves 
undesirable risk of blocking the culvert by debris, o1 
of erosion at the extremities, and we therefore require 
that flow will be without head for a 10-year flood. This 
requirement usually fixes the minimum water way at 
the entrance. A 100-year flood is then assumed and the 
design checked. For this flood, the culvert will usualls 
How full. Computations are made to determine stages 
and velocities at the extremities so that all appurte- 
nances can be designed for this extreme flow condition. 
For instance, if a 10-year flood flow is 100 second-feet, 
a 4’x4’ box culvert is used, as this will admit 100 sec- 
ond-feet without head on the entrance. Assume the 
100-year flood flow is 180 second-feet. On a flat slope 
this may pond 8’ deep at the entrance, and for this flat 
slope a larger section is used so that the pondage will 
do no damage. If the slope is somewhat less than the 
neutral. slope of 0.009, the culvert will be filled 
throughout by the 180 second-feet and the 4’x4’ sec- 
tion will constitute a good design. But if the natural 
slope is much steeper, the 180 second-feet will be 
ponded at the entrance, but the flow will drop just in- 
side the entrance and the remainder of the culvert bar- 
rel will not be filed. In this case, a 3’x3’ barrel with a 
4’x4’ tapered entrance may be adequate and much 
cheaper. 

This design procedure is most economical for long 
culverts, usually under high fills, for which barrel effi- 
ciency is more important than entrance efficiency. The 
proportioning must be done carefully; if the barrel is 


too large, the cost of the unused waterway will be ex- 
cessive, and if too small, the cost of enlarging will be 
very great. 

Culvert Inverts and Sections 

An invert design that will not become plugged with 
detritus is important. Three kinds of inverts are used 
in California—the regular, the V and the trapezoidal. 

The regular invert is a flat slab without corner fil- 
lets. This is the cheapest to build and is satisfactory 
with clear water or with any water if the culvert has a 
good grade and getaway. Otherwise, these culverts 
clog quickly with boulders and smaller detritus; main- 
tenance is then expensive; and there is possibility of 
damage if another flood occurs before the culvert has 
been cleaned. 

The V invert, with the slides sloping 1 on 6 toward 
the center, will transport detritus better than the flat 
invert type. as on the falling stage the flow is deeper 
in the V. 

The trapezoidal invert is flat for the central third of 
the invert, with the outer thirds sloping 1 on 4 to the 
center. This invert can be struck with a screed, and 
though still considered experimental, is expected to 
maintain fair velocity in the falling stage, while dis- 
persing erosion over the central third. 

Curved alinement of a culvert raises the problem of 
superelevation to distribute boulders or detritus later- 
ally and prevent erosion at the lower corners of the 
barrel. A curved invert section may satisfactorily dis- 
perse erosion, but model studies will be required for a 
final solution of this problem. 

Fillets are not used on the lower corners of any of 
the above inverts, as these sections are considered 
rigid, but are designed hydraulically for the upper 
corners to obtain maximum capacity of flow. Triangu- 
lar fillets on this basis are made 0.05 times the span 
in feet to the nearest inch. 

Roughening to reduce the energy in the stream at 
the outfall is sometimes used. The interior surface of 
the culvert may be roughened by means of corruga- 
tions, or by other similar means; the invert may be 
laid as a series of long steps; or weirs or baffles may 
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be constructed. This latter method is generally consid- 
ered undesirable because it may trap debris and there- 
fore can be used only for clear water streams. 


Problems in Design 

If the culvert gradient is steep, hydraulic efficiency 
would call for a very small waterway and a very high 
velocity. There is a reasonable limit to velocity, but if 
we try to reduce velocity by increasing the size of the 
water way, the barrel flows part full with the velocity 
still high. ‘The ideal flow would be a filled waterway 
for most of the culvert, with the water surface drop- 
ping until there is critical flow and minimum energy 
at the outlet. The shape of the cheapest barrel, as a 
square box or a high arch, makes a dangerous and un- 
natural waterway when flows are large. For instance, 
suppose we are designing a box culvert for 1000 sec- 
ond-feet on a gradient that will support a velocity of 
10 ft per second. The hydraulic engineer suggests a 
20x5-ft. box culvert, but the structural engineer points 
out that a 10x10-ft. box would provide the same water- 
way at much less cost. However, to use the full area of 
this culvert, the stream must back up at the entrance 
and the extra 5 ft. of energy head may be very de- 
structive at the outlet. With a high arch culvert, the 
energy head would be still greater. It may be said that 
a large culvert barrel consists of two segments, the 
lower segment being the usable waterway and the 
upper segment being a structural void. In the example 
cited above, the 10x10-ft. box culvert has a usable 
waterway of only 75 sq. ft. 

Large drift must be screened to prevent it from en- 
tering the convergent throat of a tapered culvert, or 
it will choke the entrance and cause ponding, which 
in addition to depositing silt, may cause failure of the 
embankment. However, long culverts can be “slender- 
ized” by a properly designed entrance. The saving in 
the cost of the culvert barrel must be weighed against 
the extra cost of constructing the entrance. 

At the outlet, the problem is to dissipate the energy 
of the water without damage to the structure, the em- 
bankment or downstream improvements. Flared out- 
lets, hydraulic buckets or bank protection can be used 
singly or in combination. 

For either end, a transition from the natural trape- 
zoidal waterway to the rectangular waterway of the 
culvert has been found advantageous in many cases. 
For this purpose, a warped wing wall has been quite 
generally used. The various types used are now being 
reduced to a few standard patterns. 


Structural Factors 

California structural standards of design are based 
on carrying the legal live load of the bare slab of the 
uncovered culvert. For small culverts, this is a more 
severe test than many feet of overfill. Designs have 
generally been based, for box culverts, on the culvert 
supporting the section of earth directly above it, with 
vertical lines of zero shear. Then each design has been 
rated for the two other conceptions of loading—lines 
of shear converging upward, which results in a small 
load due to overfill on the culvert; and lines of shear 
diverging upward, which may result in a tremendous 
load in the case of a deep fill. 

California practice aims to insure that the culvert 
will settle more than the fill, which will result in up- 
ward converging lines of zero shear and no excessive 
load on the culvert. A blanket of cushioning material 
may be placed under the culvert, to act as bedding acts 
with a pipe in a deep trench; but where this is costly, 
the cushion may be placed om top of the culvert; or the 
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fill may be left uncompacted for a depth of several 
feet over the top of the culvert; or if compacted, it 
may simply be loosened in place. These alternative 
methods may reduce construction costs and simplify 
construction, for the rest of the embankment is built, 
as usual, over the cushion. 

This paper appeared in California Highways and 
Public Works and the illustrations herewith are by the 
courtesy of that magazine. , 


2, 4-Dichlorophenoxyacetic Acid 

The chemical 2,4-dichlorophenoxyacetic acid com- 
monly known as 2,4-D is an effective agent for the 
control of weed growth. Continued research is further 
clarifying its effectiveness on a variety of weeds and 
plants under changing conditions, 2,4-D in its free 
acid form is relatively insoluble in water, and while 
it may be used satisfactorily if dissolved in a ‘“‘carrier” 
such as Carbowax 1500, it is more convenient to use in 
the form of the sodium salt which is readily soluble 
in water. The sodium salt of 2,4-D is a white powder, 
non-corrosive and non-inflammable. It is sold in the 
form of a stable monohydrate containing 6.9% water 
at relative humidity above 25%. The 2,4-D sodium 
salt monohydrate may be dissolved in the proportion 
of 1 lb. to 100 gallons water for common spraying 
purposes such as for use on lawns. Four to five gallons 
of this solution is applied to about 1000 square feet 
of lawn. 

A solution of 2,4-D containing as little as 1-1/3 
ounces of the chemical in 10 gallons of water (1/10 
of 1 per cent by weight) when used as a spray is deadly 
to many species of broad-leaved plants. The species 
on which it has been effective are: dandelion, plantain, 
poison ivy, chickweed, dock, ragweed, mustard, wild 
lettuce, bindweed, Canada thistle, white top, perennial 
sow thistle, quakegrass, Johnson grass, nutgrass, or 
other weedy grasses and sedges. It affects bent grass 
and anyone with a bent grass lawn should be cautious 
about this new treatment. A favorable feature of the 
2,4-D spray is that it does not hurt Kentucky blue- 
grass, annual bluegrass, redtop, fescue, and buffalo 
grass. It will kill or seriously retard the growth of 
White Dutch clover—Cenco News. 


Water Plant Building Functional as Well as 
Attractive 


The Longview, Wash., water treatment plant, which 
was rebuilt in 1945, is housed in an attractive build- 
ing, which contains also a 40,000-gallon tank which 
supplies wash-water to backwash the filters. Water is 
taken from the Cowlitz River, and is treated by alum 
coagulation, sedimentation and filtration. A. H. Lab- 
sap is Manager of the Water Department.—Fairbanks- 
Morse News. 





The modern building of the Longview water plant. 








ry, 1947 


' several 
acted, it 
fernative 
simplify 
is built, 


ays ana 
‘e by the 


| 
‘id com- 
for the 
; further 
eds and 
its free 
1d while 
‘carrier’ 
to use in 
soluble 
powder, 
1 in the 
Yo water 
sodium 
oportion 
spraying 
- gallons 
are feet 


is 1-1/3 
r (1/10 
s deadly 
/ species 
ylantain, 
rd, wild 
erennial 
‘Tass, or 
nt grass 
cautious 
e of the 
cy blue- 
buffalo 
owth of 


Vell as 


t, which 
e build- 
kK which 
Vater is 
»y alum 
1. Lab- 


‘rbanks- 








PUBLIC WORKS for May, 1947 





Public Works Engineering Methods and Data 





Methods of Reducing Highway 
Construction Costs 


A joint committee of the Associated General Con- 
tractors and the American Association of State High- 
way Officials have been studying methods of reducing 
costs of highway construction. Recommendations de- 
veloped by the committee were reported by D. W. 
Winkelman of the AGC, as follows: 

1. Eliminate hand labor items as much as possible, 
such as hand rubbing of concrete, fine grading, slope 
rounding. 

2. Develop tolerances which will encourage maxi- 

mum mechanization in grading, paving and other 
work. 
3. Where feasible, particularly on secondary roads, 
reduce compaction requirements by permitting deeper 
“lifts” on fills. This is probably justified by the use 
of heavier modern construction and compaction equip- 
ment. 

4. Restudy earth compaction requirements with a 
view toward permitting greater tolerance in moisture 
content and material specifications. 

5. Design concrete structures so as to permit the 
use of standard forms, thus saving labor and lumber. 
Research indicates that longer life in reinforced con- 
crete structures results from larger sized members, and 
this also reduces the cost per cubic yard. 

6. Use pipe culverts instead of box culverts where 
possible until the present situation eases. In areas of 
light rainfall, “dips” can be used temporarily. 

7. Lengthen the working season by every device 
possible in plans, specifications and timing of lettings. 

8. Set up projects which ‘can be completed within 
one season. 


9. Enforce any substantial changes in requirements. 
In some localities where changes have been made, con- 
tractors report that the hoped-for cost decrease did not 
materialize, due to failure to get word down the line 
from the top officials, or because of over enthusiasm 
for refinements on the part of field engineers and 
inspectors. 


Photographic Reproduction Methods Speed 
Work in Minnesota 

Little attention has previously been given to short- 
cut, labor-saving methods in drafting or drawing 
reproduction procedures, says the Minnesota Highway 
Department in its 1946 report. The shortage of engi- 
neers and technical aides that came with the war made 
it necessary to develop means of increasing production 
with curtailed forces. Investigation revealed that cer- 
tain photographic processes could be used both to in- 
crease output and to decrease costs. The photo lab- 
oratory was reopened and placed in charge of an 
engineer with skill in photography in order that engi- 
neering uses could be developed. 

An Ozalid Printmaster direct process reproduction 
unit and a Photostat photo copy machine were pur- 
chased. The former has been in operation for some 
time. Difficulty in obtaining material for a darkroom 
has delayed use of the latter. When both can be used, 
many manhours of drafting will be saved. Printing 
procedures will be much more flexible and _ service 
speeded up greatly. 

A contract has also been let for a trial order to 
micro-film certain records. Such recording is desirable 
for two reasons. It provides protection against loss 
and releases much needed space now used for storage 
of old records. 


Playground Layouts—Lacrosse 
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Trends in the Re-Use of Water 


by Industry 


A summary of current practices in water conservation 

through treatment and re-use, abstracted from a paper 

before the Seventh Annual Water Conference sponsored 
by the Engineers’ Society of Western Pennsylvania. 


By CHARLES F. HAUCK, 


Hall Laboratories, Inc., Pittsburgh, Pa. 


IVE years of subnormal precipitation during the 

middle 1930’s resulted in lower ground water levels 
ind diminished surface supplies. The past five years 
of peak consumption have further over-taxed and de- 
pleted some water reserves. Consequently, industries 
and communities nowadays look upon water supply as 
an engineering material which should be conserved. 
Ihis can be accomplished through elimination of wast- 
age and by re-use of water. Methods of conserving 
water through leak correction and economical usage 
will not be discussed in this paper. Attention will 
rather be centered upon ways to effect water thrift 
through re-use practices. 

Re-use practice may be divided on the basis of first 
use into: (1) Re-use of process waters; (2) Re-use 
of water from cooling and heating circuits; and (3) 
Re-use of sewage plant effluent. 

The following procedure may be followed in un- 
covering re-use opportunities in water systems: 

(1) Just as there exists a wide variation in per capita 
water consumption among municipalities, so are there 
marked differences in water usage by various plants 
in the same industry. A comparison of a particular 
plant’s water consumption with the industries’ maxi- 
mum, minimum, and average requirements should in- 
dicate how efficiently the plant under study utilizes its 
water. Better consumption data will become available 
as the value of such guides are more generally recog- 
nized. Flow sheets [published by Chemical & Metal- 
lurgical Engineering| provide excellent reference data 
for water requirements in the chemical industries. The 
January, 1946, issue of the J.A.W.W.A. contains con- 
siderable data on other industries. 

(2) A comparison of water quality requisite for 
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Fig. |. Saveall savings at three paper plants. 
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Fig. Il. Hourly operating cost for purchased 
water and power. 


various plant purposes with the composition of water 
actually in use may reveal possibilities of re-use. 
Usually, it is uneconomical to use water of a better 
quality than necessary. For example, the Calco Chemi- 
cal plant at Bound Brook, N. J., uses water of varying 
quality from five different sources for process require- 
ments, namely, river water, well water, filtered water, 
treated water and distilled water. 

(3) Where waste process waters must be conditioned 
before discharge, the practicability and economics of 
re-use with or without supplementary conditioning 
should be explored. 

(4) In all industrial plants, water is a real and 
sometimes substantial cost item. Therefore, considera- 
tion must be accorded to the possibilities of reclaiming 
sensible heat and usable materials as well as to the 
adequacy of supply when weighing the economic advis- 
ability of water re-use. 


Re-Use of Process Waters 

Conditioning of used process waters is becoming 
more widespread, especially in areas where treatment 
of industrial waste waters is required. Such re-use 
reduces waste water volumes and usually lowers the 
expense of waste treatment and disposal. 

By greatly reducing the pollution stagger reclaim- 
ing valuable materials and conserving water, “‘save- 
alls” pay a double dividend in paper plants. ‘Saveall” 
is a term applied to the method and means by which 
white water in paper mills is treated for fiber, filler, 
heat and water recovery. This may be accomplished 
by settling, screening, flotation, or filtration. 

James Lowe, in Figure I, presents an analysis of 
savings realized at three paper plants through vacuum 
filter savea]l operation. The net dollar savings realized 
from materials recovery are convincing enough with- 
out consideration of the favorable effects of saveall 
operations on waste water disposal and fresh water 
requirements. 

Following exploratory study on laboratory and pilot 
plant bases, a sludge blanket type precipitator was 
installed as a saveall at the Southland Paper Mills at 
Lufkin, Texas.! Water supply for this ground wood 
and kraft pulp newsprint plant is obtained from five 
wells, 1,000 ft. deep. The saveall was placed in service 
in December, 1943, to condition waste water for re-use 
in the washroom. Average per day operating costs 
during the first six months were $3.50 for chlorine, 
$1.00 for repair labor and material, and $2.36 for 
power, amounting to a total cost of $6.86 per day, or 
$0.51 per 1,000 gallons. In addition to obtaining low 
cost water, the plant conserved its limited underground 
water resources and removed a pollution load from the 
receiving stream. 
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TURES: Either of two great engines, 
the V-8 or the SLX, both with full pressure 
lubrication to all main, connecting-rod and 
camshaft bearings, Flightlight oil-saving 4-ring 
pistons, precision-type heat-resistant bearings 
and fast-warmup temperature control « rear 
axle design that takes all weight load off the 
shafts (34-floating in half ton units, full- 
floating in all others) « heavy channel section 
frames, doubled between springs in heavy 
duty models « big, self-centering brakes, with 
heavy, cast drum surfaces, non-warping and 
score-resistant—all told, more than fifty such 
examples of Ford endurance-engineering. 


<> 


NATURALLY, FORD TRUCKS LAST 
LONGER! Latest 1946 registration figures 
show that 78% of all 1936 model Ford Trucks 
in use 9 years ago are still on the job! That’s 
up to 15.8% better than the records of the 
next four sales leaders—5% better than the 
average of all four. More than 100 body- 
chassis combinations. See your Ford Dealer! 


IN USE TODAY THAN ANY OTHER MAKE 
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Fig. IIl. Treating waste water containing sand. 


Gehm* has also cited a paper mill which saved $177 
per day in heating costs for process water. The mill 
water is treated for re-use by 30-minute clarifiation 
and subsequent polishing by sand filters. Within 
thirty-three months, the total first costs plus operating 
expenses for the period were recovered through fiber 
and heat savings alone. 

An example, Figure III, of process water re-use in 
an essentially different field, involves recycling of 
wash water in a glass sand plant.? This plant manu- 
facturing glass sand was threatened with legal action 
due to its discharge of 900 gpm. of waste water which 
jeopardized the recreational value of the receiving 
stream. The solids contained in the waste water were 
approximately 4 fine sand and 24 clay silt. Through 
installation of a 15-ft. diameter hydro classifier and 
an auxiliary device for dewatering the recovered fine 
sand, approximately 25 tons of sand from minus 35 
mesh down to plus 200 mesh are reclaimed each 10- 
hour day. The effluent from the classifier flows by 
gravity after pretreatment with lime to a clarifying 
thickener. A 20% solids slurry is pumped from the 
thickener to a lagoon. The clarified effluent is recir- 
culated by gravity to the plant water supply reservoir 
for re-use in sand washing, thus eliminating pumpage 
of 700 gpm. from a point 34 mile distant. Approxi- 
mately 200 pounds of lime are required per day to 
maintain a suitable alkalinity in the water circuit. 

Counter-current washing and rinsing operations in 
pulp and textile mills reduce fresh water demands and 
chemical wastage. Rinse water following dyeing can 
profitably be used in preparing new dye baths. 
Similarly, rinse waters following developer baths are 
suitable for making new baths. If mercerizing is done, 
the concentrated caustic rinse water has been economi- 
cally employed as a starting material in making kier, 
wet-out or chlorine bleach liquors. Wash waters from 
wool deterging by the Duhamel process may be re- 
circulated with attendant savings in water softening, 
pumping, soap, soda, and sensible heat. Sutermeister 
has suggested the use of waste spin bath to make up 
black liquor for the sulfate pulping process. 

Condensate from heating and process steam some- 
times has more value as process water than as boiler 
feed water For instance, a large manufacturer of 
organic chemicals considerable condensate as 
process water. 


uses 


Re-Use of Water from Heat Transfer Circuits 


Water is commonly used for transporting heat from 
and to industrial processes and equipment. Recycling 
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in such systems is very common. The return of con- 
densate to boilers and recirculation of cooling waters 
have been practiced for many years. 

Relatively large quantities of cooling water are re- 
quired by condensers, for compressor jackets and other 
cooling applications. When treatment of such water is 
advisable or necessary, recirculation is often impera- 
tive, due to the excessive cost of conditioning water in 
large once-through systems. 

In some areas, re-use of cooling water is mandatory 
by law. Seven states, Minnesota, Maryland, New 
Mexico, New York, Ohio, Utah and Wisconsin, control 
the use of water from both underground and surface 
sources. Regulation of water consumption can be en- 
forced in four other states, Kansas, Massachusetts, 
North Carolina and North Dakota, when and if con- 
trol is deemed desirable. Because all water entering 
the sanitary sewers at Miami Beach must be pumped, 
waste water flows exceeding 2 gpm. from air condi- 
tioning systems may not be discharged to the sanitary 
sewers. Therefore, water economy must be exercised. 
Cooling towers, spray ponds and economizers used in 
refrigeration or air conditioning installations require 
only the addition of sufficient water to the cooling cir- 
cuit to make up for evaporation, blowdown and over- 
flow losses. Comparative seasonal water requirements 
for a 50 hp.?” air conditioning system with a once- 
through system is 3,600,000 gallons as against 54,000 
gallons if an economizer or cooling tower is employed. 
According to Wachter, “Generally speaking; econ- 
omizers and cooling towers are justified when water 
costs exceed 15¢ per 1,000 gallons.” 

Ebaugh* has graphically presented in Figure II the 
economics of operating an air conditioning system 
showing the inter-relationship between compressor 
power costs, and the rate of water flow to total costs. 

Compressor cooling water has been used as boiler 
water makeup. Similarly, cooling water from furnace 
grates has been utilized as boiler water makeup. 
Economies in heat, water, and water conditioning 
chemicals are realized from such operations. 

Occasionally, a collateral benefit results from recir- 
culation through avoidance of “heat’’ pollution of the 
stream. Le Bosque of the U. S. Public Health Service, 
has called attention to the fact that if stream tempera- 
ture is raised sufficiently by discharge of heated 
waters, normal stream recovery from pollutional loads 
may be impaired. It has been reported that one steel 
mill using 500,000,000 gallons of water per year in- 
creases the temperature of the receiving stream to a 
peak of 130°F.5 

A large west coast steel plant situated in a semi- 
arid region recirculates cooling water and _ re-uses 
effluent water from their sanitary and industrial waste 
treatment works. This procedure is followed because of 
limited raw water supply and the necessity of com- 
pletely treating the plant’s liquid wastes in order to 
avoid complaints from neighboring farmers. The only 
water leaving the closed potable and mill water cir- 
cuits is through windage losses and blowdown. All 
cooling water passes through clariflocculators before 
going to the towers. Hardness of water in the mill 
circuit is controlled by shunting part of the water 
through a cold process softener. The sale of recovered 
phenol defrays a small part of the treatment costs. 

Water thrift is also practiced by Republic Steel 
Company at Canton, Ohio.® Recirculation of cooling 
Water as well as re-use for other purposes prevails to 
an exceptional degree at this plant. For example, 
drainage from drinking fountains, and filter wash 
water are returned to the raw water reservoir. Even 
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All-Wheel Drive and Steer ¢ High Lift Blade ¢ Extreme Reach Completely Reversible Blade 
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in a motor grader...no way in which any 
rear drive, front steer machine can equal the 
maneuverability, power-at-the-blade and all- 
around performance of the 99-H Power Grader. 

Get the complete story of the many addi- 
tional features of the 99-H from your A-W 


distributor, or send for the latest bulletin. 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U. S. A. 
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boiler blowdown and ash spray waste water are re- 
tained in the mill water circuit. 

Roll cooling water at the Revere Copper & Brass 
Company plant in Chicago is recycled after passing 
through a separator for removal of oil, grease and 
sediment and through heat exchangers. Neutralization 
and reheating for re-use of acid wash waters has 
solved the waste disposal problem and reduced water 
costs for a plastics plant. 

The Talco Refinery in Texas treats its waste waters 
to prevent pollution and reduce fresh water needs. 
Primary and secondary oil separators followed by 
chemical treatment for freeing emulsified oil and pre- 
cipitation of sulfides in sedimentation basins satisfac- 
torily conditions the refinery’s waste waters for intro- 
duction into cooling water circuits or release to the 
stream. 

Cooling waters may also be recharged to under- 
ground formations for subsequent re-use. Such arti- 
ficial recharge of underground supply is increasing in 
importance. Methods of planned replenishment of 
underground water resources have been described by 
Meinzer, Guyton, and Brashears of the U.S.G.S. Some 
years ago after the aquifier under the western half of 
Long Island had seriously diminished in yield, legis- 
lation was passed compelling the return of cooling 
water to the underground supply through recharge 
technique. According to Guyton, there are over 250 
recharge wells being operated satisfactorily on Long 
Island and about 15 other wells being so operated in 
the rest of the country. Artificial ground-water re- 
charge may also be accomplished by spreading areas, 
basins, or ditches. In California, artificial recharge by 
spreading areas over permeable terrain is practiced 
to a considerable extent.? Klassen® states that a large 
scale artificial recharge project is being planned in 
Indiana. River water will be pumped into a large 
basin excavated in gravel. The water will feed welis 
tapping this gravel formation. This replenishment 
operation will be limited to periods when the river 
water is of suitable quality. 


Use of Sewage Plant Effluent 


The use of sewage plant effluent for various pur- 
poses is becoming increasingly ordinary. Such appli- 
cation includes: (1) Use of sewage plant effluent by 
the plant itself in place of fresh water; (2) Use after 
supplementary treatment for industrial purposes; and 
(3) Use of sewage plant effluent for irrigation of 
crops in semi-arid regions. 

Substantial quantities of water are used by sewage 
plants in regular operations such as hosing down 
tanks, dilution of heavy sludge, elutriation, etc. Sewage 
plant effluent is entirely satisfactory for such needs. 
At West Haven, Connecticut,® sewage plant effluent 
is used for all operating purposes except drinking 
water. This practice, however, is discouraged and 
sometimes forbidden by State Departments of Health 
due to the hazards involved. Sewage plant effluent after 
screening and chlorination is used at the Chicago 
Southwest Plant in surface condensers as cooling 
water. 

The outstanding example of employing sewage plant 
effluent as a substitute for industrial water is the Beth- 
lehem Steel Company at Sparrows Point, Maryland.?° 
The water table of the underground supply from which 
the plant pumped 20 mgd. had receded from 10’ in 
1898 to 150’ static level in 1940. Salt water contami- 
nation of this underground supply had also increased 
to serious proportions. After full study and investiga- 
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tion, the Bethlehem Steel Company negotiated an 
agreement with the City of Baltimore to purchase 20 
to 40 mgd. of effluent from the Back River Municipal 
Sewage plant. Treatment of the sewage plant effluent 
comprises flash mixing of a coagulant, flocculation, 
sedimentation and chlorination. The use of the sewage 
plant effluent resulted in curtailing the rate of with- 
drawal from the plant’s underground water resources 
from 15,000 gpm. to 3,500 gpm. and restored the 
water table to a level of 80’. 

At a mining operation in Mexico, approximately 355 
gpm. of sewage and other waste waters are passed 
through an Imhoff tank and Dunbar intermittent sand 
filters. Of this total, 275 gpm. are then returned to 
the plant for flushing water closets and other plant 
operations. 

The application of sewage to land is quite common 
in the Southwest and other arid regions. The estimated 
population contributing to such treated sewage irriga- 
tion projects is 852,000. The States of California and 
Utah account for approximately 75% of such usage.™ 

Advantageous applications of water re-use can be 
discovered and evaluated through examination of 
water usage to determine whether: (1) Water con- 
sumption for the plant under study is above or below 
average for comparable plants in the same industry; 
(2) The variations in water purity required for vari- 
ous plant operations makes secondary usage practic- 
able; (3) The net cost of waste water treatment can 
be reduced through application of re-use techniques; 
(4) The recovery of worthwhile quantities of heat and 
materials will result from re-use practices; and (5) 
The overall net plant water costs will be favorably 
affected. 


References 
(1) Waste Water Utilization by Clarification, Paper Trade 
Journal, August 16, 1945. 
Waste Treatment Pays in a Paper Mill, H. W. Gehm, 
Wat. Wks. and Sewerage, March, 1945. 
Private Communication, M. C. Fleming. 
Conservation of Municipal Water Supplies in Air-Condi- 
tioning Systems, N. C. Ebaugh, J.A.W.W.A., February, 
1946. 
Conservation of Ground Water in the Louisville Area, Ken- 
tucky, J.A.W.W.A., June, 1945. 
Conservation of Utilities in Republic’s Canton Plant, P. L. 
Walter, Iron and Steel Engineer, May, 1946. 
U. S. Dept. of Agriculture, Tech. Bull. 578 (1937). 
Private Communication, C. W. Klassen. 
American City, January, 1946. 
Industry Converts Sewage Works Effluent Into Water 
Supply, W. P. Hill, Wat. Wks. and Sewerage, December, 
1945. 
Public Health Reprint No. 2363. 
The Use and Importance of Water in Refrigeration and 
Air-Conditioning, G. R. Wachter, Vol. 17, J., Penna. Wat. 
Wks. Oper. Assoc. 


Cleaning Streets Really Clean 


When the big snow storm hit Milwaukee last winter 
and a call for help went out to industries, the Heil Co. 
put into service several big trailbuilders that were 
awaiting shipment to distributors. A Heil Co. release 
says “The ’dozers successfully carved out many main 
arteries. In fact, neatly deposited along the high banks 
of one of the streets cleared by the mighty blades were 
large pieces of concrete and steel grated lights which 
were once safety islands. When these babies clean off 
a street, it’s really clean.” 
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In the cleaning of catch basins — municipal- 
ities everywhere are turning to Gar Wood's 
heat and : ; : 
and (5) 5 a : newly engineered, specially designed CATCH 
avorably 2 — 9 BASIN UNIT . . . because it does the job 
no ae better, faster and more economically than 
= Bo the old fashioned hand shovel crew and truck. 
3 Complete Unit: Gar Wood Model CB Crane, Orange Full powered, these compact units take up 
er Trade Peel Bucket, Hydraulic Hoist and Dump Body, Winch, surprisingly little room . . . only 36” on the - : 
Controls and Drive Parts. Gar Wood supplies all % Crane Lowering 
the equipment necessory for installation on any chassis frame. A Gar Wood 8 body can be Fire Hydrant. 
moke truck chassis. ____ —_ mounted back of the crane on a Standard 
; a 160” wheel base truck. Where the question 
of long hauls is involved and the crane is to 
be kept in operation for constant loading — 
it can be mounted on a short wheel base 
truck without a body. And when the need 
arises for the use of the crane alone — the 
bucket itself can be removed. 
This versatility has made the GAR WOOD 
CATCH BASIN CRANE UNIT the most eco- 


; nomical purchase in the field. fs Creal lis ee 
Full Vision: Simple Controls... All lines ore con- 


trolled by two hond levers and a foot treadle. The heavy porta ble 
Power Crone removes and later replaces the Catch equipment. 
Basin Cover. 
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TRICKLING FILTERS . 


Biofilters—description; loading; results of treatment; and 


design procedures. 


This article was prepared by R. S. Rankin and coordinated by the 

editors of Public Works Magazine and consultant staff, including 

F. H. Waring, B. A. Poole, L. L. Langford, C. W. Klassen, J. J. Gilbert, 
R. E. Lawrence and S. L. Tolman. 


BIOFILTERS is a term applied to 

high-rate filters, normally com- 
paratively shallow, which employ pre- 
settling or detention of the sewage prior 
to its application to a trickling filter 
and the recirculation of all or part of 
the filter discharge back to the detention 
tank. The recirculated filter discharge 
may be filter effluent, or secondary 
clarifier contents, underflow or effluent, 

The process permits reduction in the 
size or volume of the trickling filter 
by utilizing a dosing rate and BOD 
loading many times as great as is 
commonly used in low-rate filters. Re- 
circulation of the filter discharge, 
which is high in dissolved oxygen, to 
the primary clarifier and mixing with 


in the ppm of the raw BOD essentially 
proportional to the weighted volumes 
and strengths of the raw and re- 
circulated flow. Repeated passage and 
recirculation of this sewage of reduced 
strength through the filter results in a 
further reduction to a somewhat lower 
BOD than would result from a single 
passage. In the process, the filter is the 
source of oxygen while the detention 
tank serves to complete the process of 
stabilization. Another advantage is the 
elimination of septic conditions in the 
primary clarifier, due to initially septic 
sewage or to excessive retention at low 
flows. Scum formation in the primary 
clarifier is greatly reduced by the dilu- 
tion of the raw sewage with filter dis- 
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noticeable in strong sewage carrying 
more than normal scum-forming ma- 
terials. 

The Biofiltration process was con- 
ceived by Harry Jenks; following sev. 
eral years of experimentation, the first 
full-scale plant was placed in opera- 
tion in 1936. Since then over 250 plants 
employing this process have been in. 
stalled or contracted for throughout the 
world. The process is patented, but 
nine representative companies in the 
United States are licensed at present 
under this patent and royalties are 
moderate. 


Flowsheets 
And Stages 

This process may be employed in 
either single-stage or multi-stage plants. 
The single-stage plant may be used 
without a secondary clarifier for pre- 
treatment or as a roughing filter com- 
bination. In such applications it will 
produce, with normal biofilter loadings, 
an overall BOD reduction of around 
60-65%. Where the secondary clarifier 
is added, overall removals are from 85 
to 90%. Where two-stage filters are 
used, overall reductions of 90% and 
over can be obtained. Typical flow- 
sheets employing the Biofiltration Pro- 
cess are shown in Fig. 1. 

A variation from the foregoing 
flowsheets, particularly for single 
stage plants is possible by using the 
Ward Process, which involves the re- 
circulation of secondary clarifier con- 
tents, underflow or effluent back to the 
filter feed. Nine representative com- 
panies in the United States may grant 
licenses under this process. 

The Ward process may be combined 
with the biofiltration process. In the 
latter, all of the recirculation in 4 
single-stage plant, for example, is re 
turned to the feed to the primary 
clarifier. This will require an increase 
in size of the primary clarifier to han 
dle the addition of the recirculated 
flow. Where this recirculation is taker 
from the filter discharge direct, it re 
sults in less flow going to the secondary 
clarifier and a smaller unit can be 
used. By using both the Ward and the 
Jenks processes, primary and secondary} 
clarifiers of identical size can be used 
as shown in Fig. 2a. A two-stage plant 
combining both processes is illustrated 
in Fig. 2b. 

So far as overall BOD 
through a single-stage plant is 
cerned, there appears to be no meas- 
urable difference which method ot 
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recirculation is employed. That is, the 

entire recirculation may be from filter 

discharge to primary clarifier influent, 
yrit may be all from secondary clarifier 

efluent to filter feed, or it may be a 

combination. The advantages of using 

the combination or dual recirculation, 
ys in Fig. 2a are as follows: 

a. Septicity in primary clarifier is 
prevented ; 

b. Scum formation in primary clari- 
fier is greatly reduced and often 
eliminated ; 

Both primary and final clarifiers 
may be of identical size; 

d. During an emergency, should the 
primary clarifier be shut down, 
the secondary can serve tem- 
porarily as a primary. 

Frequently, where the raw sewage 

must be pumped, recirculation from 

the filter discharge to the wet well can 
regulated automatically to maintain 

a minimum pumping rate to the pri- 

mary clarifier. This was employed at 

s number of military installations and 

omplished the dual object of main- 

taining a fixed minimum flow while 
woiding the installation of another 
pumping station. 


4% 


Two-Stage 
Treatment 


Where the raw sewage is strong 
wer 250 ppm BOD) or where a high 
krade effluent (20-30 ppm) is required, 
wo-stage treatment will give better 
results and usually proves more eco- 
omical than an equivalent singe-stage 
nstallation. For this purpose, flow- 
Fheets shown in Figures 1c 1d and 2b 
lave been widely used. Flowsheet Fig. 
, is employed at the Liberty, N. Y. 
lant where excellent results have heen 
tained for seven years, as noted in 
everal articles in this magazine. Flow- 
het 1d has likewise been used in 
many plants with unusual success. It 


—— 
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Biofilter plant at Camarillo, Calif. 


should be noted that the primary filter 
discharge is settled in the primary 
clarifier as is done in Flowsheet Fig. 
la, and primary clarifier effluent is fed 
to the second stage filter as well. 

The NRC report commenting on this 
flowsheet which was used under favor- 
able climatic conditions at Camp Rob- 
erts, Calif., says ‘Filter loading 
highest of all trickling filter plants 
surveyed. Nearly three times the BOD 
load specified in the manual was ap- 
plied to the primary filter. The- 
oretically, this recirculation scheme is 
particularly effective in bringing about 
an optimum distribution of the daily 
organic load between the first and sec- 
ond stage filter in a two-stage plant. 
Results corroborate this conclusion. . . 
The effluent discharged over a step 
aerator into Salinas River, which was 
virtually dry during four or five months 
of the year.” 

Numerous other flowsheets for multi- 
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Fig. 3—Typical layout of biofilter plant. 


stage plants have been used. A particu- 
larly novel one has been developed re- 
cently by H. A. Trebler, engineer for 
National Dairy Products. It includes a 
two-stage plant entirely in two struc- 
tures instead of the usual four indicated 
by the flowsheets. It employs a single 
tank with a diaphram for the two 
settling tanks and two concentric beds 
served by a single distribuor for the 
two stages of filters. The idea may find 
application in treatment of industrial 
wastes and in smaller communities. 


The foregoing discussion has _in- 
cluded clarifiers or settling tanks in 
combination with filters. This is be- 


cause sedimentation is an integral part 
of biofilter operation. Tests by Levine 
(“Sewage Works Journal’ 1936, Page 
701) and by the Upper Mississippi 
group show that of the total BOD 
removed by a high-rate filter combined 
with a sedimentation unit, filters re- 
moved from 55 to 70% or 80% and 
the sedimentation unit from 20% or 


30% to 45%. One factor which improves 


performance of the secondary sedimen- 
tation unit is continuous removal of the 
humus or secondary sludge. This sludge 
quickly becomes septic and, unless re- 
moved, lowers the oxygen content of the 
secondary liquid. Primary and 
ondary clarifiers are now customarily 
designed on the basis of 800 gallons 
per square foot per 24 hours based on 
average daily feed to the tank less any 
quantity which might be withdrawn 
from the sludge or underflow pipe. 
Some State Boards of Health vary 
these ratings somewhat and it is neces- 
sary to check with these authorities for 
final size determinations. 


sec- 


Drainage and 
Ventilation 

The high rates of application both 
liquid and biologic require that par- 
ticular attention be directed to rapid 
drainage and good ventilation. Both of 
these objectives can be obtained by 
using any of the special underdrains 
previously described (‘‘Public Works’”’ 
March 1947), but some added features 
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are of definite benefit. While these 
underdrains provide ample capacity for 
liquid and air; and the central gutter 
with proper freeboard provides an 
ample duct for the lower end of the 
system, additional outlets (or inlets) 
should be provided at the upper end 
of the ventilation system. These are 
usually vitrified stacks (see page 36 
of March issue) connected toa peripheral 
duct around the wall, but they may 
also be formed in the concrete wall of 
the filter, using vitrified (see page 34, 
March issue) or sheet metal ducts set 
in the walls. 

The vertical stacks or vents should 
be spaced on 6’ to 10’ centers around 
the entire wall of the filter and ade- 
quately capped. The cap should be de- 
signed to prevent direct discharge of 
the spray into the stack and still be low 
enough to avoid the distributor arm 
as it rotates. 


Depth and 
Dosing Rates 


High-rate filters as used in the bio- 
filtration process have usually been of 
the shallow type, from 3.0 to 4.0 feet 
depth. The theory behind the shallow 
filter is that the volume of rock is more 
uniformly utilized at the high loadings, 
that better circulation of air (oxygen) 
is obtained and that there is less tenden- 
cy to clogging of the interstices. 

Some State Boards of Health have 
not yet fully accepted the shallow filter 


ARMCR 





for use in single-stage plants although 
many will consider them for two-stage 
plants. Therefore, before any final de- 
sign is submitted, it is desirable to 
consult the State Board of Health. It 
is reasonable to assume that strictly on 
a volume comparison basis a shallow 
filter 3’ to 4’ deep can take more load- 
ing than a filter 6’ or 8’ deep. 

Dosing rates on high rate filters are 
usually between 10 and 30 MGAD, 
but sometimes lower with very strong 
sewage, and higher with weak sewage; 
and also higher on the second stage 
of two-stage filters. In all cases, the 
dosing rate is based on the average 
24-hour rate including recirculation, 
but maximum hourly dosing rates may 
be considerably higher, depending on 
plant design and flows. The minimum 
dosing rate may be established as de- 
sired by controlling recirculation, but 
dosing rate is not a critical design fac- 
tor. If it is considerably above or be- 
low usual limits, the design should be 
checked. Dosing rates on the second 
stage of a two-stage filter may go as 
high as 35 or 40 MGAD but only with 
a weaker applied sewage. 


Filter 
Media 


Too much importance cannot be 
attached to uniformity of grading and 
freedom from undersize and dirt. The- 
oretically, the smaller the stone the 


greater the surface area available for 


FILTER BOTTOM 


BLOCKS BY 


Gor hetter Tnichling Filter Operation 


Proved by performance in hundreds of 
sewage disposal plants, ARMCRE Filter Bot- 
tom Blocks meet all requirements for com- 
pletely successful underdrain construction. 


Special Features: 
One of the easiest blocks to lay. 


Made of highest quality de-aired Vitri- 
fied Shale and Fire Clay. 


High compressive strength. 


High resistance to acid or chemical ac- 
tion and deterioration. 


Exceptional aeration and drainage 
features. 


Easy to work over after laying. 


More than 26% of top of each block is 
used for rectangular openings, permitting 
air to circulate freely and maintain ideal 


aerobic conditions. Entire inner surface of 


ducts is smooth. No solids accumulate in 
an ARMCRE system. 


App. Dimensions and Weights 


Full Block: 12” long, 10” wide, 5” high. 
Ducts: Each 4” wide by 32” high; Cross- 


sectional area per duct, 12.5 sq. in. 
Top Openings: each 3” long by 1” wide. 


Weight per Block: 20 pounds. Weight per 
square yard of floor: approx. 240. 


Complete Service Ohio and East 


THE BOWERSTON SHALE CO., Bowerston, 


PUB 
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bacterial films, but practical consider 
tions indicate that the larger sizes fro 
2” to 21%4” (or even larger) are m 
satisfactory. A smaller size has a gre 

tendency toward ponding or cloggi 

thus retarding the free circulation 

necessary oxygen. Any good hard stom 
slag or gravel should be suitable q 
long as it is cubical and «uniform 
oblong or flat pieces are undesirable. 

Special care in placing the stone q 
important. If the under-drainage ope 
ings will admit the smaller pieces, the 
selected larger pieces should be han 
laid over these openings. Rock maf 
contain dirt and chips which, if ny 
screened out, will create permaney 
clogging conditions. Careful inspecti 
is necessary to prevent*this materig 
from being dumped on the bed; a 
once it is there, it is hard to remov 
Thorough washing of the stone in 
mediately before placing in the fil 
is recommended; where this is 
practical, an inspected wash at 
source should be substituted. 

Poor results from some _high-ra 
filter plants have been traced direct 
to poor stone grading and consequej 
inefficient utilization of the stone v 
ume or, more correctly, the surface ar@The ' 
of the stone particles, because the i 
side is valueless. 

On the second stage of two-sta 
filter, a smaller stone, 1%” to 2” sig 
is occasionally used. This is all rig 
providing these sizes are actually o 
tained; but often where a smaller st 
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Drain Tile and Fittings 
BOSCO Plain End Pipe 
Tru-Line Collars 
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right, you can use TRANSLOT blocks on all 
types of trickling filter beds. 


EASY TO LAY. The basic size of TRANSLOT 
is 1134” wide by 18” long by 414” deep. It has 
3 longitudinal run-off ducts per block each 3%” 
wide by 3” deep having circular inverts. Trans- 
verse slots across the top of the block provide 
jpenings into these ducts for the collection of 
ownward flowing liquids and the upward pas- 
sage of air required by the filtering media. The 
under side of each block has grooves running 
lengthwise of the block which serve to hold it 
in alignment while laying. 





SELF-ALIGNING and SELF-SPACING. Six 
locks are required per square yard of filter 
foor. The dimensions of the block permit laying 
on 1 foot centers. The block are very uniform 
in size and shape and being self aligning and 
self spacing they are rapidly laid. When the 
Whole floor is covered, the block form a con- 
tinuous system of ducts to the collecting chan- 
mel, 





AIDS RAPID FLOW. TRANSLOT block are 
ade from vitrified clay and salt glazed. The 
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salt glazed walls of the ducts are very smooth, 
aiding rapid flow of liquids. Vitrified clay block 
make a permanent job as they are absolutely 
inert to the destructive action of the sewage. 


STRONG BUT LIGHT WEIGHT. TRANSLOT 
block weighs only 190 lbs. per square yard, 
making it easy to handle and lay. In designing 
this block all excess weight was eliminated yet 
the design incorporates great strength. Actual 
tests have shown it to have a high factor of 
safety. 


INSURES THOROUGH AERATION. The aper- 
ture area is of correct proportion to the gross 
area and properly spaced to insure thorough 
aeration of the filter media at the same time 
permitting water to trickle into the ducts. 


Write for Engineering Bulletin 
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is specified for one filter, the tendency 
has been to use all undersize material 
remaining from the filter requiring the 
larger size, and because of improper 
regrading clogging has been inevitable. 
It is better to stick to the larger size 
for both primary and secondary filters. 


Recirculation 
Pumps 

These are usually constant speed, 
low-head pumps. Occasionally multi- 
speed units are justified, but it is 
simpler to provide two or more stand- 
ard pumps to vary the recirculation. 
On small plants a single pump for each 
recirculation station is usually sufficient. 
There are so many ways of hooking 


up pumps that it is impossible to de- 
scribe them in detail here. For the dual 
recirculation flowsheet (Fig. 2a) in a 
single-stage plant, the arrangement 
shown in Fig. 3 has had wide appli- 
cation. 

A good recirculation pump may be 
used as a meter to indicate the amount 
of recirculation. In smaller plants, 
meters on recirculation lines are usually 
not justified but the operator can ob- 
tain flow data from the pump rating 
if each pump, as installed, is calibrated. 
This can often be done by measuring 
the drop, or rise in water level in one 
of the tanks when all other flow has 
been temporarily cut off. 

Most engineers prefer the submerged 











Long noted for mechanical strength 
and simplicity of construction... 
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Metro two-unit floor at Sewage Treatment Plant, Akron, Ohio 


* superior performance proved by many installations 


since 1926 


* area of channels is 64% of cross sectional filter area 


* area of apertures is 40% of filter floor surface 


* high grade de-aired clay, vitrified, impervious to 


chemicals 


* adaptable to circular, rectangular or octagonal floor 


design 


Write for complete information on 
engineering service and products. 





PRODUCERS OF QUALITY CLAY PRODUCTS SINCE 








THE METROPOLITAN PAVING BRICK COMPANY 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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type of vertical pump for recirculation, 
These can be obtained in all sizes, are 
highly efficient, do not require dry wells, 
and take up very little room. Re 
circulated flow is always a settled 
liquid, free from solids so strainers op 
the pump suctions can be omitted, 
Control of pumps may be by float ig 
the wet well or manually. Pumps 
should always be equipped with a low. 
water cut-off in case the sump runs 
dry. 


Rotary 
Distributors 


On any high-rate filter, dosing is 
continuous and the variation in feed 
to the distributor, or the ratio of maxi- 
mum to minimum flow, is usually on 
the order of 2 to 1 and, occasionally 
3 to 1. Siphons are unnecessary be- 
cause of the relative uniformity of flow 
Head requirements to operate the dis- 
tributor are largely a function of the 
head upon the orifice plus the loss inf; 
the arms and feed pipe. With a single 
set of orifices, to handle a flow varia 
tion of 3 to 1 requires a variation off 
9 to 1 in the head on the orifices. For 
example, if the head on the orifices at 
minimum flow is 6”, at maximum flow, 
this would be 9 times 6” or 4’-6”, 
To this must be added the arm and feed 
pipe losses. 

Some manufacturers overcome this 
by providing one set of orifices at 
low flows and two sets of orifices at 
high flows, or by using overflows 6 
inverted siphons. The change over i 
entirely automatic and depends solelyi} 
on the rate of flow. Such devices pers 
mit operating ratios as high as 3.5 t@ 
1 with only 3.0 ft. of head el 
the stone and maximum water level i 
the center column. 

With the high dosing rates, = 
tor arm sizes become quite large. Stand 
ard circular pipe of course is available 
for most any requirement. One manu 
facturer provides a fabricated sted 
tapered box arm, low in vertical dimer 
sions, to keep the orifices as low af 
possible and conserve head. In “ 
way arms equivalent to 16” diamet 
pipe are only 8” in vertical depth. 
tapered arm provides better hydraul 
conditions and more uniform distribugy 
tion of flow. , 























Factors in 


Performance Nearby 
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Factors affecting biofilter perform bu ” 

ance include in addition to loading: J°°% ° 

backgrc 








(1) strength of raw sewage in BOD; 
(2) efficiency of primary settling; (3) 
recirculation ratio— the recirculated 
flow divided by the average raw sew 













age flow, usually designated as R; oe 
(4) detention and overflow rates IR) a. ¢ 
settling tanks; (5) efficiency of find) Stra 
settling; (6) removal of humus sludge@] Strai 
from final tanks; (7) quality of dig vatec 
gester supernatant liquor when re — 
turned to system, The BOD of the raw 
sewage obviously has a direct bearin; ts 
on the performance of any Dbiologig™ ing , 





treatment. The biologic part of th 
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Note coarse solids removed from 
wash water and sludge by Link-Belt 
liquid vibrating screens. Solids go 
to tankage. 


Nearby basin is empty, note collec- 
‘- t . 

r perform ors on floor for sludge collection, 

o loading: those on top skim grease—basin in 

e in BOD; §*#ckground is full and operating. 





A large mid-west packing plant recovers 
valuable grease and solids, and avoids stream 
pollution by the use of the system diagramed 
above and illustrated at the left. Wash water 
from killing and dressing floors passes through 
Link-Belt liquid vibrating screens, removing 
coarser solids which go to tankage. The water 
is then pumped to the catch basins equipped 
with Link-Belt Straightline Collectors, where 
fat coming to the surface is skimmed off by 
the slow moving Collectors as they move 
along on the surface. Returning along the bot- 
tom of the basin, the same collectors carry the 
settled sludge to a hopper at the other end of 
the basin. The sludge is pumped to the vibrat- 
ing screens for further solids removal. 


By this means, valuable grease which would 
otherwise be lost, is recovered at a low 
cost, waste disposal is simplified and the 
load on the municipal sewage treatment plant 
lessened. 


Link-Belt engineers are cooperating with con- 
sulting, municipal and sanitary engineers and 
plant operators in equipping sewage treatment 
and water purification plants for positive re- 
sults and highest efficiency. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Offices in Principal Cities. 10,663-B 





ttling; (3) 

recirculated ' : 

e raw sew Link-Belt products for sewage and industrial waste wa- r 
ted ‘iat R ter treatment and water purification plants include — 


LINK ' 


Straightline Sludge Collectors, Vibrating Screens, Mix- 


w rates i ers for Flocculation Tanks, Bar Screens, Tritor Screens, 
cy of fina Straightline Grit Collectors and Washers, Heat Dryers, 
mus sludgt Straightline Scum Breakers for Digestion Tanks, Ele- 
lity of di: vated Diffusers for degreasing, aeration and mixing of 
when re: liquids, Non-Clogging Spray Nozzles, Traveling Water 
of the raw Intake Screens, Rotary Screens, Coal and Ashes Han- 
: dling Machinery, Car Spotters and Haulage Systems, 
ect bearing Shovels-Cranes-Draglines and a complete line of Elevat- 
ly “a ing, Conveying and Power Transmission Equipment. 
art oO | 


CONVEYORS 


PREPARATION EQUIPMENT . . . POWER TRANSMISSION MACHINERY 
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plant should be designed primarily on 
the basis of the raw BOD less that 
removed by sedimentation. However, 
biofilters have shown themselves capable 
of handling shock loads considerably 
above their design loads. For example, 
BOD tests at one municipal plant re- 
ceiving occasional heavy industrial 
loads showed ability to handle maxi- 
mum hourly loads 500% of the 24- 
hour average without deterioration of 
the composited effluent. Biofilters are 
susceptible to toxic poisoning from 
certain trade wastes particularly those 
containing copper, chromium or silver, 
although their tolerance for these ap- 
pears to be reasonable. 

Primary settling of domestic sewage 
normally removes from 30 to 40% of 
the total BOD in the raw sewage. The 
more efficiently this section of the plant 
operates, the less work there is remain- 
ing for the biologic process to do. 

Recirculation ratio, which has a 
direct bearing on the quality of ef- 
fluent, is treated more fully under de- 
sign data. 

Detention periods and overflow rates 
in settling units determine their volume, 
area and efficiency. The overflow rate 
is the flow from the tank per 24 hours 
divided by the surface area of the tank 
and is usually expressed in gallons per 
square foot per 24 hours. For primary 
tanks, some agencies at present specify 
only detention while others specify 
only overflow rates. The National Re- 


For Better Trickling 
Filter Operation— 


search Council, for example, reports 
that the Army Engineering Manual 
specified 2.5 hours detention for pri- 
mary tanks based on average 24-hour 
flows. On the other hand, the Upper 
Mississippi group specify an overflow 
rate “not in excess of 1,200 gallons 
per square foot of surface area per 24 
hours for the period of maximum dry 
weather flow of one hour duration.”’ In 
most plants, it can be assumed that the 
maximum’ one-hour dry weather flow is 
1.5 to 2.0 times the 24-hr. average 
which would result in an average 24- 
hour rate of €00 to 800 gallons per 
square foot. 

Overflow rate in gal. per 24 hr. di- 
vided by 180 (which is 7.5x24) 
equals cubic foot per square foot per 
hour, or ‘feet per hour.” The deten- 
tion in hours multiplied by the rate in 
feet per hour gives depth in feet re- 
quired. A simple formula which saves 
the calculation of actual tank volumes 
is as follows: 


Gals. per day 180 x depth in ft. 





Tank area in sq. ft. Detention in hours 


From this formula, an overflow rate 
of 600 gallons will require a tank depth 
of 8.3 feet to provide a detention of 
2.5 hours; a rate of 800 gallons re- 
quires a depth of 11 feet. Thus, it 
seems apparent that the two standards 
mentioned are in reasonable agreement 
as most tanks are within this range 
of depths. 


ARMCRE Filter Bottom Blocks meet all require- 
ments for an efficient underdrain system: 


1—ADEQUATE AIR SUPPLY Area of ducts is 50% of cross-sectional 


area. 14 apertures in top total 38.5 sq. in. 


or over 24% of area. 


Large number and size of apertures allows air to pass from under- 
drains and circulate freely through filter media. 


2—RAPID DISCHARGE Glazed surface and circular shape of ducts 


insures high velocity during low flow. Solids do not accumulate. 


3—DUCTS CAN BE ALIGNED EXACTLY Center line scored on blocks 


so they can be laid to exact alignment to insure low frictional losses. 


4—EASILY ACCESSIBLE Cross-section of ducts is big enough to permit 
quick inspection of underdrains without disturbing filter media. 


5—PERMANENT CONSTRUCTION Blocks laid with reasonable care 


are as permanent as the filter itself. 


6—ECONOMY Weighing only 28 Ibs. each, ARMCRE Blocks can be 
installed quickly by unskilled labor. Low height of 5” means less 


excavation. 


When you buy ARMCRE, you buy a complete floor of the highest quality. 


Write for latest engineering bulletin. 


Complete service West of Ohio 


AYER-McCAREL-REAGAN CLAY CO. 
BRAZIL, INDIANA 
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For final tanks, the Army Engineer- 
ing Manual specified an overflow rate 
of 800 gal. per day per sq. ft. based 
on average daily rate and a depth of 
8 feet to 10 feet. The Upper Mississippi 
group states that the “overflow rate 
per square foot . . . per 24 hours shall 
not exceed 600 gallons at the maximum 
flow into the tank.’’ With tank depths 
of 8 feet to 10 feet, and assuming the 
maximum flow is on a 24-hr. basis, and 
not hourly as specified for the primary, 
then the detention will vary between 
2.5 and 3.0 hours. 

It is believed that a rating of 800 
gallons per square foot per 24 hours 
based on average 24-hour flow includ- 
ing recirculation should be applied to 
both primary and secondary tanks. A 
depth of 9.0 feet will provide 2.0 
hours detention and a depth of 10 feet. 
2.25 hours. A great many plants de- 
signed on this basis have produced ex- 
cellent results. Both primary and sec- 
ondary tanks can be identical, except 
for skimming facilities on the primary, 
and this design results in economy in 
smaller plants. 


Secondary 
Sludge Removal 


Continuous removal of the secondary 
or humus sludge from the final tank 
is important. It goes septic quickly and 
if allowed to remain in the tank more 
than a few hours, depletes the dissolved 


ARMCRE 


FILTER BOTTOM 
BLOCKS 





When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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AIR VENTS 


Jeffrey Equipped 


BIOFILTRATION SYSTEMS 


(Patented) 


Plants like these offer an economical solution of 
secondary treatment problems. Biofiltration has 
the following advantages: 


1. 


Lower first cost of filters, as depth 
is only 3 to 4 feet and volume of 
stone usually about 20% of that 
in standard low rate filters. 


2 Control of recirculation rates 

" makes it possible to produce an 
effluent to meet varying require- 
ments of the receiving water 


course. 


Automatic control of recirculation, 


makes possible less operating 
personnel than required in most 


secondary processes. 


Constant application to filter elimi- 


nates fly and odor nuisance. 
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PERFORATED COVER BLOCKS 
/ 


/ 
EFFLUENT CHANNEL 


Typical Rotary Distributor used in Biofiltration Plants. 


Submit your problem to our sanitary engineers, 
who are qualified to give you economical solutions 
to your problem. ; 


Single stage complete treatment plants (see draw- 
ing below) will give overall B.O.D. removals of 
better than 85%. Two stage complete treatment 
plants will give overall B.O.D. reductions of better 
than 90%. 


Roughing filters, either with or without recircula- 
tion, can take enormous loadings with appreciable 
reduction in B.O.D. Such filters may be the solu- 
tion to present overloaded secondary processes. 
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oxygen in the effluent. There are sev- 
eral ways of securing continuous sludge 
removal. One is-to provide a gravity 
sludge line from the final or humus 
tank to the raw sewage wet well, con- 
trolling the sludge flow by weir box, 
float valve, nozzle or manually operated 
valve. Another is to run the flow by 
gravity to the primary recirculation 
pump suction well, if head is available. 
A third is to install a separate cen- 
trifugal humus sludge pump arranged 
to discharge into the primary clarifier 
feed. A fourth is to withdraw all of 
the recirculation flow for the primary 
circuit from the underflow or sludge 
line of the secondary clarifier and dis- 
charge it into the feed to the primary 
clarifier, as shown in Fig. 3. This may 
save an extra pump. It has not 
found necessary to increase the size of 
the secondary clarifier to take care of 
this additional feed because it does not 
have any significant effect on detention 
but passes directly from tank inlet to 
sludge outlet. In all methods, the 
ject is to return the humus sludge from 
the secondary to the primary for con- 
solidation with raw sludge 
discharge to the digester. 

A bad digester supernatant, loaded 
with solids, when returned to the raw 
sewage, will lower the efficiency of any 


bee n 


} 
ObD- 


the before 


sewage treatment plant. The best 
remedy is to have ample digestion ca- 
pacity; otherwise a lagoon or extra 


sludge bed should be available. When 
measuring plant performance, the BOD 


in the returned supernatant either 
should be included or the supernatant 
itself should be excluded from the 
system. 


Overload and 
Performance 

Biofilters are capable of overloading 
to an unusual degree. They will al- 
ways effect some removal of BOD to 
an applied sewage within any rational 
load limits. They do not seem to break 
down completely or cease to function 
unless a highly toxic waste is applied 
or unless temperatures within the bed 
drop close to the freezing point. There 
are numerous examples of overloaded 
plants in military installations which 
yielded creditable effluents. 

A biofilter plant can be designed to 
yield almost any type of effluent desired 
up to more than 90% removal. This is 
done by selection of flowsheet, filter 
loading and amount of recirculation. 
Performance data at specific plants are 
contained in the attached list of refer- 
ences, 

High nitrification and complete 
stability of the effluent, as commonly 
associated with low-rate filter effluents, 
are usually absent in high-rate filter 
effluents. However, the dissolved oxygen 
saturation is usually 50% or more, and 
with a low BOD, the need for or value 
of further nitrification is perhaps de- 
batable. 


A significant feature of biofilters is 
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the absence of odors and the freedom 
from filter flies usually associated with 
low-rate filters. The continuous dosing 
assists in keeping down the fly popula- 
tion so that it seldom becomes a nui- 
sance and generally goes unnoticed. 


Post 
Treatment 


Treatment by biofilters is usually 
adequate in itself but additional treat- 
ment may be utilized as low-rate filters, 
activated sludge or sand filters where 
it is necessary to provide a stable, 
highly nitrified, effluent or to ‘‘polish” 
it up. Chlorination is applicable and 
can be applied by any of the conven- 


tional methods, although care should 
be used in application to the filter 
proper to avoid an overdose thereby 
killing the biologic growth. 

Design 

Data 


To design a biofilter plant, three 
basic items must be known or carefully 
estimated: (1) average flow, with mini- 
mum and maximum variations; (2) 
BOD in the raw sewage in ppm. or 
pounds per day; and, (3) BOD re- 
quired in the effluent in ppm. In addi- 
tion, unusual factors such as volume 
and type of industrial wastes, both 
annual and seasonal (as cannery wastes) 
should be ascertained. Population load 
is usually known and it is customary 
to assume 0.17 pounds per capita per 
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250 installations ago, the Dorr Biofiltration System was ™ . on 


introduced as an improved method of sewage treatment. 
aicn Mh teekiinies Cine aneiadiiy wae ened ADVANTAGES OF DORR BIOFILTRATION 
vese 250 installations have conclusively demonstrate: FOR LARGE PLANTS 
standing cost-saving advantages for the small and 
= - , Ss (1) Uniform final effluent regardless 


medium size plant. of feed fluctuations or shock loads. 


Now — based on recent studies — it is evident that Biofiltra- (2) Filter loadings several times that of 
low rate filters. 


(3) Shallow filters. 
proven efficiencies and economies of small and medium size (4) 


tion is equally adaptable to plants of any size; that the 


Installed costs 10 to 25 percent less. 
plants hold true for treatment on any scale. (5) Operating costs 30 to 40 percent 
A | fi | =. Biol | less. 
As an example, on a first cost basis i0hiitration shows up sas 
= I - . : I (6) Odor control assured for large cities 
just as favorably for large plants as it does for small. On an where long sewers increase sewage 
operating cost basis, Biofiltration economies actually in- canta 
. - . : 3 mn ; (7) Industrial wastes, usually a factor 
crease in direct ratio to increased plant size. The bigger the he 
in large cities, can be more easily 
plant, the greater the operating economy of Biofiltration treated . 


compared with other methods. 
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Fig. 4. Expected performance of single stage high rate filters based on Upper Mississippi group policy. Example (see text) shown in dotted lines. 


day as the BOD contribution from the 
human population. Topography and 
head available usually dictate whether 
pumping of raw sewage is required. 
For a single-stage plant 12’ to 15’ of 
head through the plant is desirable; 
for a two-stage plant from 12’ to 20’. 
Where these heads are not available, 
intermediate lift stations are needed and 
they can usually be designed to pump 
some portion of the recirculated flow. 
The required BOD in the effluent or 
degree of treatment is a matter to dis- 
cuss with the State Department of 
Health which is the final authority. 

Two methods of designing a biofilter 
plant are available, one the method set 
forth in the National Research Council 
report and the other that recommended 
by the Upper Mississippi group. The 
latter has been adopted by several State 
Boards of Health as a basis for tentative 
standards and is the one which will be 
used here. 

The Upper Mississippi Sanitation 
Agreement, representing nine mid- 
western states, adopted a ‘‘Joint State- 
ment of Policy’’ relating to high-rate 
filters in 1944. This statement sets forth 
limits of loading on filters as well as 
prescribing capacity in settling tanks. 
These data are based on extensive test 
work in the field and represent the 
simplest and, probably at this time, the 
best method. 


The method adopted is based upon 
the use of area—not volume—of filters 
having 6’ or greater stone depth 
as a measure of ability to remove BOD. 
The use of area instead of volume for 
filters of such depths is sound, because 
there are considerable performance 
data on low-rate filters which show 
that for depths between 6’ and 10’ or 
even 5’ and 10’ there is no measurable 
difference, within the limits of sampling 
and analytical errors, in the BOD of 
the effluent from the deeper filter com- 
pared to the shallower. Thus, even 
though surface area may not be the ab- 
solute factor, depth becomes a cancelable 
factor and for all practical purposes, 
area is an adequate yardstick for the 
engineer to use in designing the plant. 
Depth does enter into the problem, how- 
ever, as will be shown later, but in a 
different manner. 

Shallow biofilters, 3’ to 4’ deep are 
able to produce an effluent as low in 
BOD as the deeper filters. This is 
doubtless due to the greater biologic 
capacity per unit of volume for shal- 
low filters compared to deeper ones. 





Application 
To Design 
So much for comments on methods 


of measuring filter performance. The 
problem now is to apply these methods 


to the practical solution of problems. 
Fig. 4 has been prepared to aid in the 
solution of the unknowns or variables 
in the design of single-stage plants. 
The constants used are slightly at va- 
riance with those in the Upper Mis- 
sissippi group, but the solutions will 
be practically identical. The example 
shown in Fig. 4 illustrates the method 
of applying it but to add clarity a 
typical problem analysis is included as 
follows: 

Assume the raw sewage flow at 4.0 
mgd.; the raw BOD at 300 ppm or 
10,000 lb/day; the BOD removal by 
primary settling at 33%, 3330 lb/day; 
and the desired effluent to be 45 ppm 
or less. 

Solution: Assume the  flowsheet 
shown in Fig. 2a is adopted; the set- 
tled BOD is 200 ppm (2/3 of 300). 
On the top right margin of Fig. 4, 
showing settled BOD values, locate 
200 ppm, follow down this line to the 
intersection of the vertical lines from 
the recirculation values and observe the 
effluent obtained by varying the re- 
circulation. Assume a value of R = 1.5 
is selected giving an effluent of 41 ppm. 
Now on the left portion of the diagram, 
the dosing rate on the filter can be de- 
termined. By constantly noting the 
varying relation between recirculation 
and dosing rate any of a number of 
rates can be selected. Assume for this 
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problem, a dosing rate of 22.5 mgad., 
including recirculation, is selected. On 
a raw sewage basis, the dosing rate will 
be 22.5 + (1.5 + 1) or 9.0 mgad. 
The actual area of filters will be 0.45 
acres (4.0 = 9.0) or 19,€00 sq. ft. 
This area can be obtained with one 
157-ft. diameter unit or two 112-ft. 
diameter units. 

The depth of filter now can be se- 
lected either to suit a minimum State 
Board of Health requirement, or not to 
exceed a maximum loading per unit of 
volume of stone. Although area is used 
as the unit of measurement, it is good 
practice to keep loadings per unit of 
volume within certain limits for single- 
stage filters; 3,000 lbs. of settled BOD 
per af is probably adequate for this 
particular design because the desired 
effluent is not too critical. The 4.0 
Med. of settled sewage at 200 ppm 
will total 6,670 lbs. of BOD per day. 
Filter volume required, therefore, will 
be 6,670 — 3,000 = 2.23 af. Since 
the area is 0.45 acre, a depth of 
2.23 + 0.45 or 4.95, say 5.0, will 
satisfy the requirements for volume 
loading. The filters may therefore be 
either one 157-ft. dia. or two-112 ft. 
dia. units 5.0 ft. deep. 

Both primary and secondary settling 
tanks remain to be designed. With the 
dual recirculation flowsheet Fig. 2a, 
it can be assumed that half of the re- 
circulated flow or 0.75 x 4.0 = 3.0 
mgd. is in each of the two circuits. 
Thus the average feed to the primary 
as well as to the secondary clarifier is 
the sum of the raw plus recirculated 
flow or an average of 7.0 Mgd. Assum- 
ing an overflow rate of 800 gal./sq. 
ft., the area of each will be 8,750 
square feet. A water depth of 10 feet 


will provide a detention of 2.25 hours. 
The primary and secondary units may 
each be identical units., 

One equipment company provides a 
recirculation take-off launder or duct on 
the secondary clarifier. The launder is 
provided with a series of orifices sub- 
merged about 6” under the surface and 
designed to remove a specified quantity 
of settled effluent to be recirculated back 
to the filter feed. Removal of a portion 
of the tank effluent by this means re- 
duces the overflow per foot of weir at 
the periphery of the tank and utilizes 
more efficiently the settling ability of 
the tank by removing overflow from 
more than one location. 

Two-stage plants are designed by a 
modification of the methed described 
for single stage. For Flowsheet Fig. 
lc, allowance has to be made for omis- 
sion of an intermediate settling tank. 
For Flowsheet Fig. 1d, the primary 
filter effluent is settled in the primary 
clarifier and the feed to both filters 
is identical, that is primary clarifier 
effluent, except that the secondary filter 
receives the recirculated flow from the 
secondary settling tank. Solution of 
problems involving these flowsheets 
have been worked out many times and 
are more or less standardized, so that 
a lengthy description would not be 
justified here. 

Two-stage biofilters are usually more 
applicable to stronger sewages as they 
will yield a better effluent than single- 
stage with the same filter area and total 
recirculation. In the foregoing problem, 
it would be possible to reduce the BOD 
of the effluent to 25 or 30 ppm through 
the use of a two-stage plant with no 
increase in size of filters and very little 
change in the total recirculated flow. 
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BOOK REVIEWS 


Sewerage and Sewage Treatment, 
6th Edition, by Harold E. Babbitt, 
Professor of Sanitary Engineering, 
University of Illinois. 597 pages + 
problems -++ references + index, total 
692 pp., 227 illus. John Wiley & Sons, 
Inc., N. Y. $6.50. 

The sixth edition of this well-known 
and widely used book is now available. 
References were made to this book in 
the article, On-the-Job Training of 
Sewerage Personnel (Public Works, 
Sept., 1946), through the kindness of 
Prof. Babbitt, and its present avail- 
ability will aid in presenting the data 
contained therein. In this new edition, 
more stress has been laid on design 
problems, treatment methods and plant 
operation. Considerable space is given 
to some of the newer methods of treat- 
ment, as high-rate filters and contact 
aeration, and other methods of treatment 
are discussed fully and data concern- 
ing them brought up to date. In the 
field of sewer design, storm water run- 
off determination by the so-called ra- 
tional method has been rewritten, as 
has the chapter on hydraulics. 

It is exceedingly difficult to review 


this book adequately in the amount of 
space available, much as the reviewer 
would like to do so for it is too com- 
plete and voluminous. We believe that 
every sanitary engineer whose duties 
touch on sewerage or industrial wastes 
should have a copy of his own for 
use and reference. 





Going Abroad For Business. By E. B. 
Besselievre. Reinhold Publishing Corp., 
N. Y., 242 pp. $4. 

This is a new book by an old friend, 
and if you have any desire to conduct 
business in a foreign country, or if you 
wish to prepare yourself for possible 
residence abroad for business purposes, 
you will find it a most valuable guide— 
so, valuable indeed that you will probably 
spend a part of your traveling time com- 
mitting it to memory. In a most readable 
and entertaining manner, the author pre- 
pares you for the subleties of alien 
psychology, for the pitfalls of local prej- 
udice and protocol, and for the real 
pleasure to be derived from commercial 
and social contacts in foreign lands, 
where it must always be borne in mind 
that you are the foreigner. 


Such details as the correct way to call 
ona government official, when and when 
not to invite him to dinner, what sort of 
domestic arrangements to maintain, the 
social activities of your wife—these and 
a host of similar matters are described at 
length. In addition, much valuable in- 
formation is given on the technique of 
business transactions and liaison with the 
home office. 

All in all, this book will probably do 
more in promoting good will in foreign 
business relations than any book that has 
yet appeared. 





Standard Methods for the Examina- 
tion of Water and Sewage. Ninth edi- 
tion, 1944. Published by the American 
Public Health Ass’n., and the American 
Water Works Ass’n. 286 pp. $4. 

There is little that a reviewer can do 
with a book of this type. The laboratory 
worker will note the changes and addi- 
tions and will approve them or com- 
plain. In appearance, the book is quite 
materially changed. It is set in two 
columns per page, making for easier 
reading. In addition it has been edited 
to a consistently high level of excellence 
by George E. Symons. Order your copy 
from the American Public Health 
Ass’n., New York, N. Y. 








1947 PUBLIC WORKS for May, 1947 43 es 























Ly, | 
l 
RS Negaunee Modernizes Its Water Works | } 
Trickli Se : :; 
ean (Continued from page 18) | 
Vol. IX, | " | 
with plastered walls, acoustical plaster ceilings, and | 
on—“The linoleum floors. The toilet has ceramic tile floors and 
ze Treat- walls. The entire interior has a very pleasing appear- 
—-Novem- ance, and the acoustical treatment holds operating 
—— noises to a minimum. | 
ion Sys- pea Rie : . 
‘age—Oc- The elimination of the steam equipment meant that | 
a new source of heat had to be provided, so a boiler 
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eliminate odors and 
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heating and power 
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basin a novel arrangement was worked out. A slotted 
ar baffle will be placed across the outgoing channel about 
two feet from the far end,. forming a sort of cross 
y to call channel. From the center of this channel, the water 














d bigger will be collected into a 16” pipe and carried across to any practical shape | 
baglol the center of the return channel. Another slotted baffle pes ig . 
ose and will be placed across this return channel to disperse Catalog No. 232. 
ribed at the water across the full channel width. At the inlet yy | 
ble in- end of the outgoing channel and outlet end of the 
ique of return channel similar baffles will be installed. It is 
vith the believed that this arrangement will effectively prevent 
any short circuiting. 
— There will be three filters, each having a rated Wee ae ee ee 
ae oil capacity of 0.5 mgd. These will have standard Wheeler p 7 T NEW YORK «© CHARLOTTE, N. Cc. 
bottoms, and will be controlled by operating tables Se ee ee eee 
through hydraulically operated valves. Both under- ay 
on wash and surface wash will be provided. Underwash 
th edi- water will be provided by the wash water pump in 
nerican the low service pump room and surface wash water 
nerican will be taken from the high service discharge header. 
. Design washing rates are 30” rise per minute for 
can do underwash and 6” rise per minute for surface wash. 
oratory Disposal of wash water was a problem. Returning 
1 addi- it to the lake was obviously undesirable, as the sedi- 
. ment would crease an unsightly condition in front of 
Bygone the plant and might get back to the intake. The only 
es sewer close by was not deep enough and was too small 


edited to take the water at the full wash rate. To solve the 
elim problem, a dirty wash water storage tank was de- 
ir copy signed to hold the maximum quantity of water from 
Health any single filter washing operation. A 200 gpm. pump 
was provided which will pump the water from the 
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storage tank to the sewer. This pump is of ample 
capacity to empty the tank in plenty of time for the 
washing of the next filter. An added advantage in 
this arrangement is the elimination of any direct con- 
nection between the wash water drain and the sewer. 
A filtered water storage reservoir with a capacity of 
120,000 gallons will be provided, partly beneath the 
filters and the rest underground. 

A chemical storage and feed room will be located 
above the sedimentation basins. There will be four dry 
feed machines, one for lime, one for alum, one for 
either lime or alum, and one for activated carbon. The 
carbon feed machine and carbon storage space will be 
in dust-tight rooms separate from the rest of the 
chemical equipment, and all electrical devices in these 
rooms will be of the explosion-proof type. The chemi- 
cals will be loaded into the feeders by hand from a 
platform truck. Break-point chlorination will be pro- 
vided for disinfection and taste and odor control. The 
chlorinators will be placed in a new room adjacent to 
the chemical room. 

Plans and specifications have also been prepared for 
an elevated storage tank. The plans provide for a 
tank with a capacity of 300,000 gallons. This capacity 
may be increased to 500,000 gallons when the project 
goes ahead, as the mining companies are considering 
additional activities in the city and more storage may 
be needed. The tank will be located on a high knob 
close to the pumping station, and will be set at suffi- 
cient height so that it will ride on the distribution 
system. 

The cost of the pumping station electrification was 
$74,000. The estimated cost for the filter plant and 
elevated tank to complete the improvement project is 
approximately $250,000. The pumping station has 
been operated with electrical power for a little over 
a year. The operating cost for 1946 was about $11,500. 
The operating cost for 1944, the last full year under 
steam operation, was about $32,000. Therefore, the 
electrification has resulted in a net saving to the city 
of over $20,000, or about 65%. 

The firm of Greeley and Hansen, of Chicago, II1., 
has been the engineer for the city throughout the pro- 
gram, having made the original investigation and 
report in 1931 and prepared all the detailed plans and 
specifications. A part of the engineering cost was paid 
by the Michigan State Planning Commission. City 
officials exercising general supervision of the program 
were Alvin C. Hampton, Mayor; Arthur M. Ander- 
son, Superintendent of Public Works, and L. F. 
Pearce, City Engineer. 


Wetting Agents for Sterilizing Jute for 
Water Pipe Joints 


From time to time there have been instances where 
unsterilized jute used in making joints in water pipes 
has apparently contributed a difficult problem in bac- 
terial control. During the war, quite an extensive 
investigation was carried on which indicated that heat 
was the most effective method of sterilization. Now, by 
the use of wetting agents, it is reported that the ef- 
fectiveness of aqueous solutions of disinfectants, as 
chlorine solutions, have been increased as much as 
three times. It is much easier to sterilize jute in the 
field with a chlorine solution than with heat. More 
research, and standardization of the process is now 
needed. 
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This section digests and briefs the important articles ¢ 

appearing in the periodicals that reached this office The letter and number at the : 

Z - end of each item refer to those t 

prior to the 15th of the previous month. Appended are wood in the Oihllegraphy. Numbers , 

Bibliographies of the principal articles, in which the not found in the current Bibli- a 

‘ 7 a P ography will be found in the t 

articles in each periodical are numbered consecutively con gilt tn tories enti. 

throughout the year, beginning with our January issue. t 

i 

j 

© 

The Sewerage Digest . 

h 

. . . r t 

A Highly Efficient as the diluting stream reaches the ocean one week plus or minus 2 days. When f 

Bio-Filtration Plant in less than one day’s flow. sludge was added only once a day, the c 

k An interesting feature of the plant, gas pressure increased during 1 to 1% t 

In selecting a treatment plant for an but one which they do not recommend, hr., remained constant for a few hours, t 

army camp in New Zealand to handle is the use of the first clarifier to act then decreased slowly; the pressure I 

360,000 gpd from 5,000 men, bio- as a balancing tank to even out a range being between. 2 and 1% in. of i 

filtration was preferred to other meth- 100% daily variation in flow. This in- water.#°5 t 

ods on the basis of cost, efficiency, volved several difficulties and devices r 

power required, shat pile required, required to make the operation auto- Heating P 

flexibility, odors and flies. A two-stage matic. Sains t 

plant with a recirculating ratio of 1.5 Two 45 ft. Door Sifeed clarifiers 109 ; ae : 

was adopted because of the small dilu- were used, with surface loading of 5€0 rhe heat requirements of digesting ° 

tion of the effluent. The plant has gal. per sq. ft. per day and detention sludge — = different — ot te ] 

shown high efficiency, 100% removal period of 2.24 hr. The two filters were process. Considerable heat is required ; 

of suspended solids being obtained at 40 ft. diameter, 3 ft. depth of stone, to give the incoming sludge the de- ‘ 
times, and negative results for B. coli design loading 2.2 lb. applied BOD sired temperature. As the digestion 

in all 20 cc samples, the District Office per cu. yd. and 30 mgad. Digestion is proceeds, the temperature must be 1 

of Health reporting: “It appears that in two stages, the first heated to 80°. maintained within a certain optimum ‘ 
the effluent is up to our usual standard The tanks have Downer floating covers. Tange, but as it nears completion this 1S 
for drinking water, although I would At times the camp population varied less important. Where pipes Carrying 

not really recommend it for this pur- greatly and suddenly, and the resulting hot water or steam are used, for heat- 

pose.”” BOD removal ranged from 60 change in volume of gas produced was ing the sludge, heat is transferred a 

to 80%; but this is not so important, pronounced but showed a time lag of through the metal by conduction and 5 

through the sludge by conduction and c 

convection. But attached to the pipe is c 

Conraoe Cuameen. a thin film of sludge through which V 

transfer is solely by conduction; and a 

there may be a scale on the pipe which r 

inhibits transfer of heat. Therefore the I 

Sivoee |, Dicesrion transfer of heat from pipe to sludge is s 

Tain Ks. a function of the conductivity of the t 

4 metal, the film, the scale and the sludge t 

at itself; and the quantity of heat required . 

is a function of the specific heat of ‘ 

the sludge, which varies with its type, < 

concentration and degree of digestion. P 

The thermal conductivity of raw sludge Ke 

is about 10% more than water and that F 

BUKDING. of digested sludge about 25% more. 

The coefficient of the film is about 10% ’ 

LORINATING that for water. Sludge retains heat ' 

TANK longer and to a higher degree than wa- : 

yao en conenannn aa. ter. The scale which usually forms on 7 

a ee ee ee - - the pipe further reduces the transfer . 

first pass Sug? - - ; 9-13 of heat. Vertical pipes have the ad- ; 
he-circulation - ie wx < mice B-I7 vantage of ease of removal for cleaning 

Sludge flow . 2 seemenenn ane Event and less liability for solids to adhere to , 

Th them. : 

—LayouT DiAGRAM.—JRENTHAM— Submerged gas burners give up : 

practically all the heat of combustion r 

Courtesy Sewage Wks. Eng. to the sludge. Question is raised as to ; 

A high efficiency biofiltration plant. the danger of introducing an open fl 
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flame into a digester. Burying the heat- 
ing coils in the concrete floor and walls 
adds the resistivity of the concrete to 
the flow of heat. Heating by addition 
of hot water is not favored for several 
reasons. Use of steam to heat the daily 
additions of raw sludge requires 1 gal. 
per 10° temperature rise for each 110 
gals. of sludge; the method is flexible 
and eliminates the sludge film coefficient 
of heat transfer. 

External heat exchangers have a 
definite advantage over internal heat- 
ing soils in the amount of heat that can 
be transferred to the sludge per sq. ft. 
of exchanger surface. Also they are 
accessible for cleaning and repair. And 
their use permits controlling the sludge 


temperature in any kind of a basin or 
tank.C26 & 27 


Concentration of 
Activated Sludge 


The writer has found it impracticable 
to concentrate activated sludge which 
has a high initial sludge index unless 
the sludge can be held sufficiently long 
for aerobic decomposition to take place, 
changing the physical composition of 
the sludge. Use of chlorine in concen- 
tration tanks may change the original 
physical characteristics in addition to 
keeping down odors, but it is difficult 
to operate such tanks without odor 
nuisance. Concentrations of activated 
sludge suitable for immediate discharge 
to digestion tanks can be obtained by 
proper methods of plant operation. The 
reciprocal of the sludge index times 
100 is the maximum sludge concentra- 
tion that can be expected from control 
of the activated sludge plant.°! 


Treating Wool 
Scouring Wastes 

After 5 years of research by Fields 
Point Manufacturing Corp. a new 
chemical process for treating wool 
scouring wastes has been developed, 
called the hypochlorite process. In this, 
calcium hypochlorite is added to the 
waste in a continuous-flow mixing and 
aerating unit, the amount of chlorine 
required being approximately equiva- 
lent to the amount of alkali used in the 
scouring operation. The effluent from 
this goes to one of three primary set- 
tling tanks which operate in rotation 
on a batch system. A clear supernatant 
is produced and discharged to stream 
or sewer. The sludge and scum are 
pumped to secondary settling tanks, 
where sulfuric acid is added until the 
pH has been reduced to between 4.0 
and 5.00, mixing being provided by 
aeration. After 8 hr. detention, concen- 
trated sludge liquor is produced and 
is dicharged to a pressure tank, where 
it is heated by steam to a temperature 
of 190° F and filter-pressed until 70% 
to 75% of the grease content is removed, 
leaving a filter cake with 15% moisture 
and 15% grease, which is used as fill 
without nuisance. This process yields a 
clear effluent, removing 100% of the 
suspended solids, more than 95% of 
the grease, and 80% to 90% of the 
BOD. However, the BOD of the ef- 
fluent is still 600 to 700 ppm, but the 














SOLVES BLOWER PROBLEMS 
For SEWAGE PLANTS 


You'll be interested in the many applications of Roots- 
Connersville Blowers, illustrated in our new Bulletin 
23-120-B10. It contains factual evidence of our dual-ability 
to design either Centrifugal or Rotary Positive units and 
shows how they match the needs of present-day sewage 
disposal plants, either large or small. 


It indicates also how these units can be adapted to any 
modern drive—how they save first cost and operating 
cost. If you’re planning new or enlarged facilities or re- 
placements, you'll be helped by this new booklet. Ask 
for Bulletin No. 23-120-B10. It’s free, of course. 


ROOTS-CONNERSVILLE BLOWER CORP. 
705 POPLAR AVENUE, CONNERSVILLE, INDIANA 
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chlorine demand has been met and there 
generally is 25 to 50 ppm of residual 
chlorine.©%* 


Sludge Gas 
Utilization 


All of the new treatment plants of 
New York City provide for sludge di- 
gestion. In the digestion of the com- 
bined primary and activated sludges, 
destruction of organic matter and con- 
centration of solids reduces the volume 
50%. Utilization of gas for ten years 
past at the Coney Island plant has satis- 
factorily lifted the sewage 40 ft. and 
operated the auxiliaries, while heat 
from the engine cooling water and ex- 
haust engines has been adequate for 


heating digestion tanks and buildings. 
At the Tallmans Island plant, 4 gas 
engines operate blowers and 4 others 
operate pumps against a 39 ft. head, 
accounting for 75% of the total power 
requirement and practically all of the 
heat. 

New designs provide for larger 
tanks, up to 120 ft. diameter and 40 
ft. side water depth, with multiple in- 
lets, and positive circulation. In one 
plant, preheating of sludge before dis- 
charge to the digesters is called for. 
The digester gas averages 64.4% 
methane, plus or minus 2 to 3%. Its 
heat content is about 654 Btu; sulphur 
averages 2.4 gr. per 100 cu. ft. 

A dual-fuel engine has been tested 
at Tallmans Island for over a year. It 
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Illustration shows use of “Flexible” steel rods and power 


drive for fast, efficient removal of roots, sand and other 
obstructions at sewer line distances up to 800 feet. 


Actual, economical day-in, day-out appli- 
cation of “Flexible” tools and equipment 
for sewer cleaning and maintenance is the 
best possible kind of sales story available. 
Today, the. cities of America that do not use 
“Flexibles” with marked satisfaction are in 





Most cities, agen- 
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bles” are record- 
ing sewer clean- 


a small minority. Check up on “Flexible” ing savings of 


performance in your neighboring city. 


WRITE TODAY FOR NEW COMPLETE “FLEXIBLE” CATALOG 


between 60 and 
80%. Full lists on 
request. 


FLEXIBLE SEWER-ROD EQUIPMENT CO. 


9059 Venice Blvd., Los Angeles, California 


855 Board of Trade Bldg. 
Chicago 4, III. 


401 Broadway 
New York 13 


29 Cerdan Ave. 
Roslindale 31, Mass. 


1624 Harmon Place 
Minneapolis 3, Minn. 





147 Hillside Ter. 
Irvington, N. J. 


P. 0. Box 694 
Pittsburgh 


P. 0. Box 165 
Atlanta 

41 Greenway St. 
P. 0. Box 447 Hamden, Conn. 
Lancaster, Texas 
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operates on the diesel cycle, which per- 
mits 25% greater power recovery from 
gaseous fuel than does the Otto cycle, 
and can operate on all fuel oil, or gas 
plus pilot oil, or any percentage of fuel 
oil and gas combined. It will pump 125 
cu. ft. of air with the same quantity 
of gas required by a low-compression 
engine to pump 100 cu. ft. The author 
believed that, where a number of en- 
gines are needed in future plants, only 
as many dual fuel type will be used as 
are necessary for initial plant operation 
and continuity of operation; since, 
where there is abundance of gas, high 
efficiency is not important and the pilot 
oi] would be an unnecessary expense.©*8 


Jointing 
Sewer Pipes 

The Pacific Coast Clay Products In- 
stitute has conducted investigations and 
experiments on the tightness of joints 
in sewers of clay pipes, including bell- 
and-spigot, collar, push-together and 
other types, and all sorts of jointing 
materials, such as cold-setting cements, 
sulfur-base mixtures, elastomers, and 
bituminous or resinous materials. This 
report deals only with bell-and-spigot 
and collar type joints. 

Cold-setting cements, including quick- 
setting varieties and expanding cements, 
are useful, especially in jointing large 
sewers, and make tight joints if care- 
fully caulked. But with small pipes the 
inspection may be inadequate and work- 
manship careless; the rigidity of the 
joints may cause breakage of the pipes. 
Sulfur-base compounds also are rigid. 
Hot-poured bituminous or resinous com- 
pounds make flexible joints. 

No materials were found that will 
adhere to salt glazing. ‘‘Since the prac- 
tice of salt glazing has nothing to 
recommend it and is already known to 
be undesirable for various other rea- 
sons, this additional indictment of it 
should cause no regrets.’’ Experiments 
on penetration of roots into bituminous 
materials showed none which prevented 
such penetration. It was concluded that 
the ideal material should be too hard 
for roots to penetrate but not. hard 
enough to crack on cooling, in addition 
to adhesion of at least 200 p.s.i. The 
nearest approach to this was furnished 
by a suitable coal-tar pitch mixed with 
a mineral filler, 3 parts of tar to 1 of 
filler. The hardness should be such that 
a 1 mm rod weighted to 60 grams 
should, in 24 hr. at 25° C., penetrate 
between 0.1 and 0.5 mm, or more in 
cold climates.©? 


Comparison of 
Filter Media 

The disposal works at Bishop Auck- 
land, England, contain 16 percolating 
filters, the medium being 2” gravel in 
four of them, 2” slag in four, and 1” 
clinker in eight. All are 6 ft. deep and 
are dosed with 50 gal. per cu. yd. 
per day. The gravel filters have an 
efficiency of about 30% based on the 
oxygen absorption. But during the 
spring flushing periods they tend to 
flush themselves clean, when they be- 
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have like new filters, the efficiency be- 
ing low for approximately two months. 
The slag filters have an efficiency of 
32%, which varies only 2% or 3% 
the whole year. There has never been 
any ponding and they teem with life. 
The clinker was 1” when placed in 
1912 but now is approximately 4”. 
The efficiency of the clinker filter is 
33% to 35% and is very consistent. 
They pond slightly in winter. 

There seems to be three distinct 
classes of life in the three sets of fil- 
ters. In the gravel, snails are very 
numerous, no Achorutes, the usual 
worms, very few Psychoda. In the slag 
filters blue Achorutes are well estab- 
lished, also worms, and large numbers 


of a small plumed black midge which 
travel as far as 600 ft. from the filters 
in large swarms. The life in the clinker 
filters is predominately worms, with 
fair numbers of grey Achorutes, a few 
Psychoda, and spiders.P?!” 


Effects of 
Beet Canning Wastes 


At Geneva, N. Y. a primary plant 
with separate sludge digestion designed 
for 24,000 population satisfactorily 
treats the sewage of 20,300. But from 
September to January, beet canneries 
discharge into the sewers wastes with 
a population equivalent of about 33,000 
persons and large amounts of grit and 
suspended solids. The sewage then has 








It CLEANS ITSELF... 
while filtering! 





And 











YORK, PENNSYLVANIA — 240 Arch St. > 
NEW YORK 17—122 E. 42nd St. - 
SAN FRANCISCO 5—94 Natoma St. 





The Hardinge Automatic 
Backwash Rapid Sand Filter 


Here is the sanitary engineer’s dream come true! .. . 
filter which cleans itself—automatically—with no interrup- 
tion whatever to the filtering operation. No shut-down or 
change-over is necessary while cleaning is in progress. 


a sand 


The secret of this remarkable filter lies in its special, com- 
partmented filter bed and traveling backwash mechanism 
which automatically cleans and removes the sludge from one 
compartment at a time—on a pre-determined time cycle or 
with increase in head pressure. 


it’s highly efficient, removing 75% to 80% of the 
suspended solids—90‘% or better if chemicals are added. 
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* 200 Bay St.—TORONTO 1 
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an intense dark red color which persists 
throughout the treatment. There is 
about 29% increase in gas production, 
but its methane content is lower and 
more is required for keeping the di- 
gester at the desired temperature. The 
chlorine demand of the wastes varied 
from 220 to 460 ppm and that of the 
combined sewage and wastes-from 5.5 
to 20.8 ppm. The grit clogs the sludge 
lines and causes excessive wear in com- 
minutor, pumps and digester mecha- 
nism; and city water under pressure has 
to be used to wash the digested sludge 
through the discharge lines onto the 
sludge beds. It is hoped that the can- 
nery plant will provide improved 
screening and grit removal.©*® 


Sulfur Bacteria 
Cause Filter Pooling 


At Camp Kilmer, N. J., two bio- 
filters 125 ft. diameter and 3 to 3.5 ft. 
deep gave trouble by pooling, which 
was found to be due to #eggiatoa. 
These oxidize sulfides, but as the water 
supply contains only 35 ppm of sul- 
fates as SO, the source of the sulfur 
was a question. It was found that the 
two primary units contained cracks 
which admitted ground water with a 
high sulfur content. All the leaks were 
repaired and since then there has been 
no pooling trouble. 

Efforts to remedy the pooling before 
the source of the sulfur was known 
were ineffectual. Finally the officials 
were advised to sterilize the beds, which 
they did by flooding them with clear 
water chlorinated to a 1 ppm residual 
and allowing this to stand for 48 hr. 
This killed practically all life in the 
filter, but left it with the interstices full 
of thick, heavy solids. These it was 
impossible to remove by flooding, flush- 
ing, or applying various chemicals. 
Then the beds were filled with sewage 
and the material digested anaerobically 
for 2 weeks. Following this, repeated 
flooding and flushing removed about 
60% of the solids, and the beds were 
then placed in normal operation. After 
2 weeks, natural sloughing began and 
became normal a few weeks later.©%6 


Bibliography of Sewerage 
Literature 
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28. Present Status of Sludge Gas Utiliza- 
tion. By Richard H. Gould. Pp. 170-177. 
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on Research. Federation of Sewage 
Works Associations. Pp. 207-247. 





is] 


a 
ol 


ry, 1947 


1 persists 
[There is 
oduction, 
wer and 
- the di- 
ure. The 
25 varied 
at of the 
from 5.5 
he sludge 
r in com- 
r mecha- 
ssure has 
-d sludge 
onto the 
the can- 
improved 
35 


two bio- 
to 3.5 ft. 
g, which 
eg giatoa. 
the water 
1 of sul- 
he sulfur 
that the 
d_ cracks 
r with a 
saks were 
has been 


ng before 
is known 
> officials 
ds, which 
vith clear 
1 residual 
or 48 hr. 
fe in the 
stices full 
e it was 
ng, flush- 
chemicals. 
th sewage 
erobically 
repeated 
red about 
beds were 
After 
egan and 
ater.©36 


rage 


‘0. By Wil- 


f Heating 
'‘p. 161-166. 


3y Willem 
| W. Bacon 
167-169. 


as Utiliza- 
p. 170-177. 


vagulation, 
olume. By 
0. 
earch — A 
, W. House 
191-201. 


Sludge. By 
206. 


terature of 
Treatment 
Committee 
of Sewage 





PUBLIC WORKS for May, 1947 


33. The Hypochlorite Process for Treat- 
ment of Wool Scouring Wastes and 
Recovery of Wool Grease. By Harry 
A. Faber. Pp. 248-257. 

34. Salaries for Sewage Treatment Plant 

- Operators. Report of Committee of 
New England Sewage Works Ass'n. 
Pp. 259-264. 

35. Effect of Beet Canning Wastes on 
Sewage Treatment Plant Operation. 
By Elvey A. Marshall. Pp. 266-269. 

36. Sulfur Bacteria Cause Filter Pooling. 
By Clyde J. Shepherd. Pp. 273-275. 

37. Operation Report, Urbana-Champaign 
(Ill.) Sanitary District. Pp. 275-277. 


Oo The Surveyor (England) 
March 7 


15. Sewerage and Sewage Disposal in 
1946. Pp. 131-133. 


March 21 


16. Sewerage and Sewage Disposal in 
1946. Pp. 164-166. 

17. Some Observations on the Operation of 
the Bishop Aukland Sewage Disposal 
Works. By J. R. Grieve. Pp. 167-168. 


March 28 


18. Purification of Waste Waters from 
Canneries. Pp. 173-174. 


G Water and Sewage Works 
March 
(Gias Engine Maintenance and Opera- 


tion. By L. S. Kraus. Pp. 81-88 

12. Treatment and Control Methods for 
Industrial Wastes. By L. F. Oeming. 
Pp. 105-110. 

13. Miniature Industrial Waste Treatment 
Plant. By Roy F. Weston. Pp. 111-114. 

14. Some Thoughts on Controlling Indus- 
trial Wastes. By H. Malin. Pp. 115-116 


H Sewage Works Engineering 
April 
25. Bio-Filtration for New Zealand Army 


Camp. By John R. Browntree. Pp. 198- 

200, 226. 

26. Pulp, Paper Industry Conducts Basic 
Research. Pp. 201-206, 


27. Industrial Wastes: Sewage — 4:1. By 
Marion L. Crist. Pp. 207-208. 


28. Chemicals Total 70% of Sludge Filtra- 
tion Costs. Pp. 209-210 


29. Raw Sludge Pumping Practice. Pp 
212-213. 


30. Parellel Activated Sludge and Trickling 
Filters at Pontiac, Mich. By Thos. J. 
— and Floyd Vermette. Pp. 219, 
224. 


1 Municipal Engineering (England) 
March 14 


10. Biological Filtration. 4 Gs ” 
Paper by B. A. Southgate. Pp. 121 

11. Economic Flocculation of meek 
Colloids. By John Finch and S. L. 
Wright. Pp. 128, 130, 137. 


J American City 
March 


6. Dearborn, Mich. oo Joint Garbage 
Disposal. Pp. 64-65. 


2 Public Works 
April 
ll. An English Experimental Sewage 


Treatment Installation. P. 21. 
12. A Health Service for the Armed 
Forces. By W. A. Hardenbergh. P. 30. 
13. Trickling Filters. By the Editors and 
Engineering Consultants. Pp. 37-38, 
40-42. 


X Bulletin, Reparticao De Aguas E 
Esgétos (Brazil) 
November 

2. Dados Sumarios sOébre os esgétos da 
Cidade de S. Paulo, e Estacao Experi- 
mental de Tratamento de Esgotos do 
Ipiranga. By J. P. Jesus Netto. Pp. 100- 
115. 
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caulking and deep bell holes are not reg 
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PRODUCTS COMPANY OF PENNA. 


MERTZTOWN PENNSYLVANIA 
* ATLANTA 3, Go., 452 Spring St., N. W NEW YORK 16, N. Y., 280 Madison Ave. 
*CHICAGO 1, Ill., 333 No. Michigan Ave PITTSBURGH 27, Po., 4921 Plymouth Rd. 
*DETROIT 2, Mich., 2970 W. Grand Bivd ST. LOUIS 8, Mo., 4485 Olive St 
THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 
DALLAS 5, Tex., 3921 Purdue St OKLAHOMA CITY 2, Oklo.,817 Branniff Bldg. 
*DENVER 2, Colo., 1921 Blake St *SALT LAKE CITY 11, Utoh, 925 S. 6th West St. 


*KANSAS CITY 2, Kan., 1913 Tavromee Ave. SAN FRANCISCO 7, Colif., 115 Townsend St. 
*LOS ANGELES 12, Col., 172 S. Central Ave *SEATTLE 4, Wash., 1252 First Avenue, S. 
*HONOLULU 2, Hawaii, U.S.A., P.O. Box 2930 *Stock corried at these points 
IN CANADA: Atlas Products are manufactured by H. L. BLACHFORD, Limited, 
977 Aqueduct Street, Montreal, P. Q., 86 Bloor St. W., Toronto, Ont. 
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Design details for 6th Ave. reconstruction, Klamath Falls. 
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Soil-Cement giving minimum compression of 325 Ib. erty, 2800 lin. ft. of parallel service 


Base in North Carolina 

Last year over 50 miles of secondary 
roads in North Carolina were paved 
with a soil-cement base, covered with 
bituminous surface treatment or sand 
cement. This type was confined to un- 
surfaced secondary roads carrying not 
over 400 vehicles a day. Most jobs were 
18 ft. of surface on a 19 ft. base, but 
some were 20 ft. on a 21 ft. base. 
The soil-cement was made 6” thick with 
8 to 12% cement, in some cases 16%. 
The varied from heavy clay to 
sandy loam. The cement was all added 
in one application; in bags spread by 
hand by all but one contractor, who 
spread bulk cement by means of a me- 
chanical spreader. Before placing the 
cement, the soil was scarified 6” deep 
with the scarifying attachment on a mo- 
torized grader or with a tractor-drawn 
scarifier. After the cement had been dis- 
tributed it was mixed with the soil, most 
contractors using rotary tillers assisted 
by multiple-bottom gang plows and 
heavy cultivators. Meantime 15 to 30% 
of water was added. Two contractors 
used .a 26-ton self-propelled mixer, 
which scarifies and mixes the material 
in a single passage; of four shafts at 
the rear, the first carries scarifying 
teeth, the second carries blades for 
blending the cement and soil; followed 
by 2 spray bars that add water, and 
these by two shafts that act as a pug 
mill. Sheepsfoot rollers compact the mix- 
ture except the top inch. Patrol graders 
shape the surface, a steel-toothed harrow 
loosens the top inch, and then this is 
compacted with pneumatic-tired rollers 


soils 


per inch width of tread. A spike drag 
eliminates surface irregularities during 
the last rolling, and after it a patrol 
grader blades off the high points. For 
curing, the surface is kept moist for 
72 hr. 

In giving the asphalt surface treat- 
ment, the base is primed with 0.2 to 
0.25 gal. of tar, followed in about two 
days by 0.4 gal. of asphalt and 40 Ib. 
of 11%4"-34” stone. After 10 days this 
is covered with 0.2 gal. of asphalt and 
20 to 22 lb. of 34”-No. 4 stone; fol- 
lowed by 0.2 gal. of asphalt, mixing 
with broom drags and rolling with 5-ton 
to 7-ton smooth steel-wheel rollers. The 
sand-asphalt surface was plant mixed 
and put down 1” thick with a self- 
propelled paver and rolled with an 8 


to 10-ton smooth roller.®29 


Widening a 
Suburban Highway 

A 2-mile ‘ribbon’ development has 
grown up along a highway east from 
Klamath Falls, Ore., containing about 
12,000 population, and in morning and 
evening 4,000 cars per hour crowded 
the 20 ft. pavement. During the past 
year this has been widened to provide 
a 31 ft. travelway for each direction of 
traffic and 7% ft. sidewalks, divided 
at critical traffic points by islands of 
maximum width of 28”, reduced to 16 
ft. for a length of 150 to 200 ft. for a 
deceleration lane for a speed of 40 mph 
to provide for left-hand turns. In addi- 
tion, abutting owners have constructed 
at their own expense, on their own prop- 


road 31 ft. wide with sidewalks beyond 
it. Where there is no island, separation 
is effected by a line of markers 10 ft. 
apart on the center line. These markers 
are of asphaltic concrete painted yellow, 
6” wide, 29” long, 34” high at one end 
and 1” at the other, skewed 36° from 
the center line. The widening base is 6” 
of keyed rock on 5” of compacted talus 
rock. On both new base and old concrete 
pavement is placed 4” of asphaltic con- 
crete in two courses. The islands are of 
asphaltic concrete, 14%” thick, between 
curbs 6” high. Curbs and gutters are 


of air-entrained ready-mix concrete. 


Reflectorized 
Road Signs 

In Texas, all rural directional signs 
on state routes are reflectorized when 
built or repainted. Some districts used 
beads, others use reflectorized cloth. In 
using beads, the sign background is 
painted and lettering stenciled or put on 
with silk; and, after drying, it is coated 
with a thin layer of transparent varnish 
and covered with beads, then tilted to 
let the surplus beads drop off. Any good 
varnish will do. The beads have aver- 
aged 0.115 lb. per sq. ft. Field com- 
parisons of beads with factory-reflector- 
ized cloth have shown that the latter 
was recognizable as a U. S. Shield route 
marker about 200 ft. further than the 
beaded sign; but the numerals and ar- 
row were visible 10 to 25 ft. earlier on 
the beaded signs. Curbs have been re- 
flectorized satisfactorily by blowing 
beads onto fresh paint with compressed 
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air, using a hand-held air nozzle in 
front of which a fine stream of beads is 
poured. %%* 


Snow Removal 
With Steam Pipes 


Residents of Snake Hill, Belmont, 
Mass., keep a steep road leading to their 
residences passable all winter by means 
of two 1%” iron pipes laid 5” under 
the black-top surface of each wheel 
track for a distance of 750 ft. and 
pumping through them water heated to 
140° by an oil heater located half way 
up the hill. The cost is estimated at $20 
a year for each householder benefited 
(number not stated). A resident of 
Winchester heats his driveway 12 ft. 
wide by 75 ft. long similarly, heating 
the water by an oil heater in the house, 
which is started automatically when 


snow accumulates on a pan. 
Airport 
Construction 
\mong many contributions to an air- | 


port session at the annual convention of 


the ARBA, a few were excerpted in this 


article, and a few of these are abstracted 
herewith. 

All airports for use by heavy aircraft 
need super-compaction of upper base 
courses, and also of the subgrade where 
the combined base and pavement thick- 


ness can be less than 4 or 5 ft. For use | 
by lighter planes only, supercompaction | 


for 2 or 3 ft. below the top of the pave- 
ment may be sufficient. 

CBR method of evaluating subgrade 
support for flexible pavements ‘‘is still 
definitely the best practical and proved 
means” in the opinion of the Soil Me- 
chanics Section, U. S. War Dept. The 
shearing strength of the soil at. a low 
percentage of strain is ¢ke controlling 
factor in determination of subgrade sup- 
port. 

Combined drainage and subdrainage 
in one system is very practical in many 
cases, if properly designed and installed. 
Two types are used successfully; in one 
the pipeline is installed at the edge of 
the pavement and a porous backfill is 
carried up to the finished grade; in the 
other, the paved surface is provided 
with gutters inside the edges of the 





paved section, under which the pipe line | 


is laid, with grate-top catch basins. The 
most important feature in either system 
is the porous backfill. 


Storm drains should be placed as 
shallow as possible in order to save ex- 


cavation and obtain good grade to the | 


outfall. The depth of subdrainage lines 
should be determined by the free water 
table elevations, water bearing strata, 
and soil permeability. In many cases the 
subdrains may be too low to discharge 
into the storm sewers. 

The only expansion joints needed are 
at intersections of runways, taxiways 
and aprons, or where the pavement abuts 
on a building. Contraction joints aver- 
age 20 ft. spacing for stone aggregate, 
15 ft. for gravel. 

Air-entrained concrete is decidedly 
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PORTABLE ROLLER 





Every contractor, highway, street, and airport maintenance 
department should have a GALION Variable Weight 
PORTABLE - - the economical roller. 


Metal weight of 6,700 Ibs. is variable by water ballast to 
9,365 Ibs. Compression under roll is 183 Ibs. per inch with 
full ballast. Write for Catalog No. 295. 


THE GALION IRON WORKS & MFG. CO. 


General and Export Sales Offices 
Galion, Ohio, U. S. A. 


GRADERS - ROLLERS 
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desirable in freezing climates; has many 
advantages in all. 

Dense-graded hot-mix tar pavements 
do not readily absorb petroleum drip- 
pings. Satisfactory pavements have been 
made with asphalt, using surface treat- 
ment, mix-in-place, penetration mac- 
adam, and plant-mix. The last two are 
recommended for heavy-duty airports.’ 

° 
Effect of Climate 
On Highways 


well as in a 


“In roadbuilding as 
variety of other engineering tasks, cli- 
mate is one of the basic elements that 
considered in the 


should be earliest 





BAUCHMANH/-SPEED 


PAT. SELF-UNLOADING EQUIPMENT 


stages of planning. If that is done, it 
will be an important step toward better, 
weather-adapted roads.’’ Information 
collected by the Weather Bureau permits 
estimates, for any given location, of 
snowfalls, snow drifting, sand drifting, 
frost penetration and duration, frost 
heaving, and probable volume of floods 
in streams. These vary by geographical 
location and by attitude; also by local 
topography. Even filling in a dip in a 
road may not only improve visibility but 
may even prevent formation of treacher- 
ous ice patches and ground fog. In east- 
ern and central Pennsylvania a road 
more than 600 ft. above sea level will 
receive much more snow than those be- 







No Summer Vacattou tor 


The BAUGHMAN Cinder Spreader 





VERSATILE! The Baughman Cinder Spreader, a speedy and efficient 


ice control unit in winter, 


performs many time-saving and labor- 


saving jobs in summer. Rebuilding road shoulders (illustrated above) 


. stockpiling of sand, gravel, chips, etc. . . 


. spreading lime, fer- 


tilizer, and seed in parks and airports — these and many other jobs 


are easy with the BAUGHMAN. 


Baffle plates and spreading mechanism easily attached or removed. 
The BAUGHMAN is ruggedly built of high tensile alloy steel — 
lighter, stronger, and more resistant to rust and abrasion than ordi- 
nary steel. Arc-welded into a compact unit. Genuine Timken bearings 
... heavy hardened cut-steel gears. Capacities 9 to 17 cu. yds. 


Write for Prices and Complete Information 


manufactured exclusively by 


BAUGHMAN MANUFACTURING CO., Inc. 


JERSEYVILLE, ILLINOIS 


Factories °* 





When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Sumber of Changes 
Courtesy Better Road 
Number of changes through frost point in re- 
lation to elevation. 


low that elevation. Most frost damage 
to roads is done by alternate freezing 
and thawing, and the number of such 
alternations increases with the altitude; 
and in some places the intensity of such 
changes varies with the color of the road 
surface. Drifting of snow varies with 
the combined elements of snow cover, 
temperature and wind velocity.®* 


Equipment 
For Soft Ground 
The Engineer Board, U. S. Army, 
testing the performance of heavy trucks 
and construction equipment on _ soft 
ground, have not yet found an all-pur- 
pose track or tire that will give ideal 
off-road service and also perform well 
at traffic speeds on highways. Among 
the ideas tested are tracks 31” wide on 
a Caterpillar to bulldoze heavy mud; 
tractors fitted with 60” hard-wood track 
extensions, which sank 30” in soft, high- 
ly adhesive mud; rubber-incased tire 
chains; over-size cleated treads.** 


Equipment on 
Virginia Superhighway 

In a 1,200,000 cu. yd. grading job 
on this road, the contractor used a 
Euclid loader for most of the work, 
filling high-speed wagons. This was 
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weight. For 
lanes 
of the runways. Catchpits are at 175-ft 
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have a diameter of up to 48 in. and 
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outfall consists of 
pipes, laid side by side, 
an oil trap to a gravel pit and thence 


level 
been designed with slopes of as 


curacy is 
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sizable 
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extended to 
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In addition four more run 


runway 


200 ft. wide and 
wide by 


respec- 


long by 


9 500 ft 
runways are designed to 
360, 000-lb 


long 
The 
aircraft ot gross 


dished 


either side 


surface run-off, 


were constructed on 
feeder 
collector drains which 
The main 
54-in. concrete 


discharging via 


four 


Owing to the 
drains have 
little 
extreme ac- 
laying them. 
based on articles in a 


an adjacent river. 


nature of the site, 
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1 in 3,000 and hence 


necessary in 


Bristish journals. 


Motor Graders on Weld County’s 


6000-Mile Road System 


Road building and maintenance is a 
undertaking in Weld County, 
which, with its 4022 square 


miles, is one of the largest counties in 

country. The county is served by 
some 6000 miles of roads, 400 miles of 
which have been oiled and 75 percent 
vraveled lo facilitate road work, the 


county is divided 
districts. 
Model 102 Galion with an International 
Diesel UD-14 power unit, 
meet the 
maintenance and construction. 

In building up to grade preparatory 
to graveling, as shown in the illustra- 
tion, the grader was started at the edge 
of the road on each side until there was 
vertical cut of 5 feet and a borrow 

12 feet 
borrow pit was worked toward the mid- 
dle to build a roadway 3 feet above the 





Galion grader on Weld Co. roads 


into three highway 


Motor graders, such as the 


ire necessary 


wide-flung demands _ for 


wide. The dirt from this 


borrow pit. 


Rust Prevention for Highway Signs 

Wartime experience of the Army and 
Navy in protecting equipment against 
rust 
state highway departments. Seven states 


and corrosion is being used by 


Roads Must Take a Beating 
... Dut WHY SHOULD YOU? 


L1ttro ROVES you MONEY 


Si 


Speed and efficiency are built into 
every unit of equipment that Little- 
ford produces for the construction 
and maintenance of black top roads. 
From the big Spray Masters that 
lay it down in any width up to 24 
feet, right through the line to the 
spray kettles, 
Littleford equipment moves faster, 
heats faster, 


most inexpensive 


faster. For 
Littleford have 
engineered and designed simplified 
units for every 


operates 
almost fifty years 
function in heating 
and application. Save yourself some 
money by getting the facts about the 
entire Littleford Write for 
Catalog W. 


452 E. PEARL ST., 


“TANKAR” 





STEAM HEATER 


CINCINNATI 2, OHIO 
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Alabama, Iowa, Kentucky, Massachu- 


setts, Michigan, Minnesota, and Mis 
souri—are using a priming paint con- 


taining zinc vellow pigment for protec- 
tion against rust on both new = and 
existing steel highway signs. Zinc yellow 
is a pigment that was used in paints on 
Navy ships, Army jeeps, trucks, tanks 
and planes, for an undercoat next to 
bare steel and aluminum. Primers for- 
mulated with this pigment dry rapidly 
and provide a hard, adherent surface 
for the finish coat. 

Where there is continuous exposure to 
the weather, du Pont states, the use of a 
zinc yellow priming coat on a clean 
metal surface affords many additional 
years of rust-free life. The highway 
signs of the seven states are painted 
with primers in which an average of 
27% of the pigment is zinc yellow. 


Yale Traffic Engineering 
Fellowships 


train 
announced by 


Ten graduate 
engineering have been 
the Bureau of Highway Traffic, Yale 
University, New Haven, Conn. These 
amount to $1400 each and provide for 
full year of study beginning Sept. 

1947. They are open to men with 
a degree from an accredited college in 
some branch of engineering. Preference 
will be given to applicants now em- 
ployed in street and highway engineer- 
ing work who obtain a leave of absence 
to return to their present employer 
Closing date for applications is June 15 


fellowships in 


a 
2? 
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it surface Annual Cost 
Of Fire Service 
<posure to This consists of interest, depreciation om 
e use of a and cost of operation and maintenance. ¥ 
1 a clean Interest is probably between 4% and @ 
additional 8%. Depreciation for that part of the 3 26 THE ANNUAL COST PER SERVICE 
highway plant necessary for fire protection, most- a ie aii date SERVICE 
> painte ; : get ieee ALU OF MONEY 
e painted ly pipes, is taken at 1%. The average * 30 
el o operating and maintenance cost of 18 5 
e : a : ° 
eee: Maine works was $11 per service (ser- v 25 
: vices being taken as the unit for cost ‘ 
— comparison ee all except a few lying be- = 
tween $9 and $14. From this should be z 
in traffic deducted cost of source of supply, puri- : ————_ 
1 ° P rt 5 ee 
unced by fication, meters, services, accounting and ; : $$ _ 
a - i . » . ce Rs eet 
ffic, Yale billing, shop operating for services and oe 
in. These meters, maintenance of mains under 6”, 10 
ovide for half the pumping and a share of the 
ing Sept. -erhez jf se eliminate he 
lt. overhead. With these eliminated, the t : = sa lab. ae a aL CS a ee ee = 
men with average operating and maintenance cost NUMBER OF SERVICES IN HUNDREDS 
tt oo of fire service of these 18 plants was $0 Courtesy Journal Maine Water Utilities 
reference per service. Or an approximation can Costs for fire service. 
Bee, ae be obtained by using a diagram which 
} g g 
engineer- = See i aaron 
gives the average annual cost per service ; : ; - 
f absence = 8 rr, water through a pipe. Water was passed whether the pH be 6.1 or 7.7. Sodium 
due to fire service, for communities with e ‘ 
employer . ; at 0.5 gpm, continuously for periods up pyrophosphate and hexametaphosphate 
8 i various numbers of services, and for xr a) : 
; June 15 je ; to 40 weeks, through 42” and 3” pipes; in concentrations of 1 ppm gave com- 
: various interest rates between 4% and : ; ; : acid 
Qo, V3 the water passed through one pipe being parable protection as corrosion inhibi- 
S/o. ° ° ° rs 
‘ raw, While that passing through four tors. Maintenance of a positive satura- 
Tub lati others was treated with commercial tion index of + 0.7 would give a high 
uberculation as . phosphate, Calgon, and lime of two dif- degree of protection. 
Measurement of Corrosion ferent saturations. From these studies The increasing loss of head in the 
In studying the extent of corrosion in the following observations were made: several pipes for a period of 32 weeks, 
—_——- the mains in San Francisco and the ef- Ihe decrease in the flow coefficient ( using water from one of the city’s two 
fect of corrective treatments, 1f Was as- with time compares favorably with sources of supply, is shown by the il 
sumed that the amount of tuberculation Langelier’s saturation index. The rate of lustration.4*% 
is reflected directly in the increased head tuberculation when using 1 ppm of 
necessary to pass a given amount ot sodium hexametaphosphate, is the same Erosion Around 


Wash Water Orifices 


| | | | Milwaukee in 1939 installed a filter 
A-Commercial Phosphate 


80 





surface-wash system using pipes with 
B-Calgon Ye” orifices 8” apart. Four years later 
C-Lime (+0.3) VW it was found that about 25% of the 
D-Lime (+0.8) orifices had eroded areas around them 
\Y MASTER’ 60 E-Raw (-0.9) J about the size of a dime, and later ob- 
FRIBUTOR WA servations showed that the erosion was 
growing deeper. Experiments’ were 
50 | made which showed definitely that sand 

is sucked into the orifices by the vacuum 
LA created by the discharging jets, which 
Bi auses a whirling action which scours 
— out a hole much like that which a spher- 
ically shaped countersinker would. Plugs 
| of babbitt metal, drilled with 44” holes, 
were inserted in the eroded holes, but 
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Loss of Head-ft per 1,000 ft 


thev were eroded on the end in the same 
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LL 
> 


way as the orifices. Nozzles then were 





inserted in the pipe at the orifices, and 





PPL ALN 


there was no more erosion of the pipe. 
However, there was wear at the tips of 
the nozzles, except one style made by the 
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} | | lemite Co., and 120,000 of these were 

| | |__ (Experiment Continuing) purchased—for 32 filters, each with 64 

0 2 4 6 8 10 12 14 a — a, a So fo Te ee laterals, each lateral containing 55 ori- 
Time -Weeks Courtesy Journal AWWA fices. They are expected to last 20 
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Head losses in 2” pipe. years. 
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Titration Measurement 
Of Chlorine Residuals 

The author has developed, since 1943, 
a method for measuring free available 
chlorine by orthotolidine titration, re- 
quiring only the simplest of laboratory 
volumetric apparatus and reagents. A 
simple ‘“‘eyedropper kit’’ provides ade- 
quate accuracy for most field chlorina- 
tion tests, and is particularly valuable 
for measuring high chlorine residuals 
used in such chlorination practices as 
disinfection of water mains, wells and 
reservoirs. Ihe chemicals required are 
dilute hydrochloric acid and standard 
orthotolidine solution. It is applicable at 
any temperature ordinarily encountered 


PSS ee ee eee = 
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Obviously it has 
become an ac- 
cepted fact that 
“It Pays to Buy 
the Best.” 









‘TROY, N. Y. 


in chlorination of water. It can be used 
with a high degree of confidence with 
waters containing nitrites, iron or man- 
ganese. It serves as a satisfactory con- 
trol test for free residual chlorination of 
many types of water. True free residuals 
can be measured with a higher degree 
of precision than by the ordinary colori- 
metric tests.4* 


Free Residual 


Chlorination 

Free residual chlorination—the ap- 
plication of chlorine in amounts 
sufficient to provide an uncombined 
surplus of chlorine in the water—re- 
sults in superior bacteridical action, 
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THE BEST TEAM 
For The Long Pull 


RENSSELAER Gate Valves and Fire Hydrants: 
the reliable team to which you may confidently 
hitch your Water Works “wagon.” 


What other “team” has received such 


universal approval from coast to coast? 
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improved taste, odor and color removal, 
eliminates after-growths in the distribu- 
tion system, and inactivates the virus 
of poliomyelitis. It is especially success- 
ful in small plants. Its use is superior 
to that of chlorine-ammonia. It oxidizes 
organic matter in settling basins, ex- 
tends filter runs, eliminates after- 
growths in distribution systems, can be® 
carried effectively throughout water 
systems. It generally eliminates con- 
tinuous need for carbon and ammonia; 
thus reducing cost although 1% to 5 
times as much chlorine is used. How- 
ever, it is not a complete remedy for 
phenol-contaminated waters — chlorine! 
dioxide is preferable.*!! 











Increasing 
Treatment Plant Capacity 

Yuma, Ariz., takes its supply from 
the Colorado river, which had a silt con- 
tent of 1500 to 55 ppm, and the origi- 
nal treatment (in 1906) was sedimenta- 
tion only. By 1928 there were four 
sedimentation basins with a combined 
capacity of 2,600,000 gallons. By 1943 
consumption had reached 4 mgd, and 
turbidity after settling for 24 hr. was 
still 37 ppm and the’ filters clogged 
rapidly. 

Experiments with a view to decreas- 
ing turbidity showed that best results in hio, 
sedimentation were obtained by using 17 





? : ; any 
ppm of aluminum sulfate, flocculating §. 
3 Sei 2 ion 
for 15 minutes, followed by one hour en 
of sedimentation, which reduced the ist 
turbidity to 9 ppm, and the plant was - 
remodeled to use this method. One of yalit 
the old sedimentation basins was used @ears 
for presedimentation; another received La 
a flash mixer and four rows of floccula- §pera 
tors; the third was used for sedimenta- Borre 
tion after flocculation. ces 


Thus, at a cost of about $20,000, a Fe 


settling, filtering and treatment plant yster 
which, ten years ago, had apparently 1 + 
reached the limit of its capacity, has 

had that capacity increased 2% times.4*% oo 
Waterproofing AYN 
Concrete Structures enne 


Concrete can be waterproofed either 
before or after it is put into service. P 
The former is more effective and cheap- 
er. It can be performed by integral or 
applied methods. Integral waterproofing 
is achieved by mixing some substance 
into the concrete that increases its den- 
sity or is water repellent. Air entraining 
is a successful method of obtaining im- 
permeability. Abundant cement is the 
most satisfactory ingredient. Applied 
waterproofing is made of pore fillers, 
plasters, and membranes; the first two 
are used more for damp-proofing than 
for impermeability. Membranes are built 
up of fabric or paper and bituminous | 
compounds. 

For waterproofing 





after service, 


E 


gunite is widely used. Cement grout 
may be applied internally by forcing it pits 
into cavities by means of pipes, some- ba 
times with Bentonite as an admixture. f co. 
Cement-like products offered for sealing §,°f 
cracks and surfaces are more or less 


limited in their applicability and require 
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OHIO STATE CAPITOL BLDG., 


COLUMBUS 


ONG LIFE QUALITY 


Pleases Ohio Cities 
and Industries 


hio, famed state of thousands of great industries and 
any prosperous and progressive cities now has in oper- 
ion over 650 Layne high efficiency Well Water Systems. 
ese Vertical Turbine systems are distinguished by their 
tstanding engineering features, extra-ordinarily high 
uality and absolute dependability in providing years and 
ars of service, 

Layne Well Water Systems are world famous for low 
peration cost. Furthermore they are so sturdily built and 
rrectly installed that little or no upkeep expense is 

cessary. 

For nearly 70 years Layne has pioneered i in Well Water 
ystems and Vertical Turbine Pumps. No other make, in 
| the world compares with their high standards of 
erfection. 

For further facts, catalogs, bulletins, etc., address 
AYNE & BOWLER, INC., General Offices, Memphis 8, 


ennessee, 


PUMPS For 


Wells—Lakes—Rivers—Reservoirs—lIrrigation Proj- 
ects—are obtainable in sizes from 40 to 16,000 gal- 
lons per minute, powered by electric motor, V-Belt 
or angle gear drives. Write for Pump Catalog. 








ELL WATER SYSTEMS 
ERTICAL TURBINE PUMPS 


pLIATED Sn Layne-Arkansas Co., Stuttgart, Ark. * Layne-Atlantic Co., 
La »-Central Co., Memphis, Tenn. * Layne-Northern Co., Mishawaka, 

i ae: “Louisiana Co., Lake Charles, La. * Louisiana Well Co., Monroe, La. * 
ne - on York ¢ » New York City * Layne-Northwest Co., Milwaukee, Wis. * Layne- 
i Co. Garaatien, Ohio * Layne-Pacific. Inc.. Seattle. Washington * pares, -Texas 
Houston, Texas * La ayne-Western Co., Kansas City, Mo e-Western 
of Minnesota, Minneapolis, 





Minnesota * international “Water Supply a 


ion, Ontario, Canada Layne-Hispano Americana, A., Mexico, D 





59 


YA 


yy Wale 
Ws 





MUELLER TAPPING AND 
DRILLING MACHINE “'B" 


The MUELLER THREAD is sometimes referred to 
as the CC (Corporation Cock) or CS (Corporation 
Stop) thread because it has long been recognized as 
It has a 


steeper taper that gives heavier wall thicknesses next 


the ideal thread for Corporation Stops. 


to the body and they run up easily and tightly in the 
main to give a leak-proof fit. The -Mueller Com- 
bined Drill and Tap for use with the MUELLER 
Drilling and Tapping Machine cuts deep, sharp 
threads in the main that assure accurate alignment of 
the Stop to the Main. Depend upon MUELLER 
THREADS when you insert Corporation Stops— 
over 95% of all Waterworks do. 


MUELLER CO. 


MAIN OFFICE AND FACTORY 
OTHER FACTORIES: Los Angeles, Cal: Chattanooga, Tenn; Sarnia, Ont. Canada 


DECATUR, ILLINOIS 
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300 & 300 A m 
A-SAND AS PURCHASED A-SAND AS PURCHASED. m 
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PERCENT .PASSING SIEVE PERCENT PASSING SIEVE . 
Courtesy Water Works Eng. 3] 
Sieve analysis of filter sand before and after cleaning. a 
V 
very painstaking work in their use. Sev- Filter Sand coagulant combine to build up the in-f h 
eral membranous types which are ap- Incrustants crustant on the sand particles. In in- 
—_ hot _ given Sr oa In 1940 the St. Paul, Minn., treat- ye the sand, oe — ~— V 
when applied by an experienced con ment plant changed from alum coagula- rom the upper two inches, from the} p 
tractor. Sicie to Miieaciin cileielies an Gs ee stratum 2” to 9” deep, and from that ‘ 
Before deciding on repairs, determine a Bene “ is ada ta” 7” above the bottom; and mechanical§ ce 
the full extent of the damage, probable Seeks ae ae py? iters. “1 analyses were made before and after— w 
future recurrence, type of repair nec- ve 8 SUGy Was Mnee OC — removing the incrustant with acid, and§ Db 
essary, material best suited to the re- which had formed on the filter sand of compared with similar sand that had norf te 
pairs, precautions required in preparing both the ae beds and also those which been used. Two kinds of sand had been cl 
the surface to be treated, application had been in use since 1923. It was used in constructing the beds—Red§ pi 
procedures, and select an experienced found that lime, vegetable matter, mi- Wing and Eau Claire. In the beds using th 
contractor or application personnel.4* cro-organisms and the residue of the the former, the surface strata had been§ 
ec 
re 
ol 
’ 





HYDRANTS : 
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SQUARE BOTTOM SHEAR GATES se 

GATE VALVES MUD VALVES th 

TAPPING VALVES VALVE BOXES E 
WALL CASTINGS tt os stel fit 

TINGS 

Soe Cae FLANGE AND FLARE ab 

TAPPING SLEEVES FITTINGS ae 
CHECK VALVES FLANGED FITTINGS : 
FLOOR STANDS B & S FITTINGS Hi 
EXTENSION STEMS CUTTING-IN TEES po 

co 
OVER 600 SUCCESSFUL INSTALLATIONS se 
The ACCELATOR is new enough to be exclusively different in design, yet old Write for Catalog 34! We 
enough to be thoroughly proved in performance. SO: 
It is the result of more than a half a century of intensive research and develop- “h 
ment by Infilco water conditioning specialists. af 
The ACCELATOR combines in one compact tank the former separate steps of - 
quick mixing, coagulating, settling, and sludge removal. 11C 
Raw water and chemicals are intermingled with a constantly circulating well- $a) 
coagulated slurry, and chemical reaction takes place almost instantly on the ap 


— of = pees. poe d treated water rises at a high rate from the surface 
of the circulating slurry pool. 3 
Write for Bolletin noe INFILCO Inc., 325 W. 25th Place, Chicago 16, Illinois. | AND FIT By I NGS COM PANY co! 


| ANNISTON, ALABAMA to 
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made coarse by incrustants, but were 
much finer after cleaning; while there 
was little change in the bottom stratum 
either before or after cleaning. The uni- 
formity coefficient had been changed by 
the incrustants from the original 1.62 
to 1.42 at the top and 1.29 at the bot- 
tom; which the cleaning changed to 1.21 
at the top and 1.28 at the bottom.F!” 


Stream Pollution 
in New England 

The State Sanitary Engineers of the 
six New England states are cooperating 
toward obtaining an agreed classifica- 
tion of streams in accordance with the 
relative abatement of pollution of them 
that seems necessary, and are endeavor- 
ing to obtain such abatement in their re- 
spective states. These engineers reported, 
at a meeting of the New England 
Water Works Ass’n, the progress that 
had been made. 

Maine created a State Sanitary 
Water Board in 1941, and in 1945 
passed a law requiring all industries 
established thereafter to take out a li- 
cense before discharging industrial 
wastes into the waterways of the state, 
but existing industries could continue 
to do so. The Water Board surveys and 
classifies the streams and endeavors to 
persuade cities and industries to abate 
their share of the pollution. There is 
need of stronger legislation." 

New Hampshire has recently appoint- 
ed a Water Pollution Board of ten men 
representing all the interests—industry, 
health, recreation, fish, planning and 
others, to study the problem, confer 
with officials of neighboring states and 
report to the governor. Every body 
of water having an area of more than 
20 acres is the property of the state 
and under state control.®!° 

Vermont’s laws to control stream 
pollution are very inadequate, but for- 
tunately no streams from which public 
water supplies are taken receive sewage 
above the intake. Each of the 12 major 
river basins in the state is being or- 
ganized so that pollution control and 
sewage treatment can be planned for 
the particular needs of each basin. A 
state legislative committee was formed 
to draft laws to control pollution, the 
first being a sewer service charge en- 
abling act. Sewage treatment plants now 
serve only 6% of the sewered popula- 
tion or 2.9% of the total population.3! 

The Massachusetts Dept. of Public 
Health since .1945 has had mandatory 
powers in matters of stream pollution 
control. Its regulations provide that no 
sewage, human excrement or domestic 
waste waters, putrescible matters, poi- 
sonous or other wastes shall be dis- 
charged into any stream or other body 
f water in a manner injurious to pub- 
lic health or tending to create a nui- 
sance unless the Dept. of Public Health 
approves. Bacterial content of the 
streams or other bodies of water are 
considered to be of first importance.®!4 

Rhode Island in 1904 adopted laws 
to prevent pollution of sources of wa- 
ter supply. In 1939 administration of 
the law was given to the Division of 





Sanitary Engineering. At present the 
sewage of nearly 90% of the sewered 
population receives treatment, and 10% 
of the industrial wastes that do not 
reach the sewers. A state law is needed 
permitting municipalities to assess sewer 
charges to finance treatment plants; 
also creation of treatment districts by 
the legislature.?!* 
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A Journal, American Water Works Ass’n 
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42. Selection of Customer Service Meters. 
+ A Samuel F. Newkirk, Jr. Pp. 195- 
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Ortho-tolidine Titration Procedure for 
Measuring Chlorine Residuals. By C. 
H. Connell. Pp. 209-219 
Turberculation Measurement as an In- 
dex of Corrosion and Corrosion Con- 
trol. By Edwin W. Barbee. Pp. 220-230. 
Effect of Litigation on Water Appro- 
priation in California. By Cornelius 
T. Waldo. Pp. 231-234. 
Repairing a Surface Wash System. 
By Herbert C. Schmitt. Pp. 235-244, 
Yuma and the Colorado River. By C. 
G. Ekstrom, Pp. 245-252. 
Waterproofing Concrete Structures. By 
Nathaniel J. Kendall. Pp. 253-256. 
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ald D. Heffelfinger. Pp. 257-261 
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Expansion of District of Columbia 
Water System. By Edwin A. Schmitt 
and Otto D. Voight. Pp. 291-321. 
The Role of Algae in Corrosion, By 
Henry C. Myers. Pp. 322-324. 
Reduction of Municipal Taxes and the 
Support of Public Services. By Carl 
H. Chatters. Pp. 325- 330. 









That is a stock question in waterworks circles, for 
Mathews have been the standard of comparison a 
long time—generations, in fact. One reason is the 
barrel: It contains all the working parts, and is 
removable. Suppose a Mathews should be dam- 
aged by a truck. You just unscrew the barrel and 
replace it with a spare—all in a few minutes. 
It's an above-ground job, with no long interruption 
in service, no breaking of the pavement, no digging. 


The end result is more protection and less cost. 


This is an exclusive Mathews feature. 


Mathews good as new 





“HOW DOES IT COMPARE 


with a MATHEWS?” 





OTHER FEATURES OF MATHEWS LEADERSHIP 


Operating nut shield to keep out rain and dirt « Hydrant water cannot reach 
operating thread « Only one part to lubricate—and only rarely « Compres- 
sion-type main valve, always seating tight » Head can be rotated 360° on 
a swivel flange « Replaceable head permits change in nozzle outlets « Nozzle 
levels can be raised or lowered « Barrel screws into bronze bushing in elbow « 
Free-moving protection case takes thrust of freezing earth + Positive, auto- 
matic drain valve—insuring dry barrel * A new barrel makes the oldest 


MATHEWS HYDRANTS 


Wade by ®. D. WOOD COMPANY 
PUBLIC LEDGER BUILDING, 


INDEPENDENCE SQUARE, PHILADELPHIA 5, PA. 


Manufacturers of Sand-Spun Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 


When writing, we will appreciate your mentioning PUBLIC WORKS 








54. Financing Improvements by Revenue 
or General Obligation Bonds. By Wil- 
liam S. Evatt. Pp. 331-336. 

55. Studies on False Confirmed Test 
Using BGB and Comparison Studies on 
Lauryl Sulfate Tryptose Broth as a 
Presumptive Medium. By Miriam 8. 
Shane. Pp. 337-340. 

56. Colorimetry and Photometry in Wate: 
Analysis. By M. G. Mellon. Pp. 341-351. 

57. Stream Pollution Control in Tennessee 
3y R. P. Farrell. Pp.. 352-356. 

58. Effect of Density Currents Upon Raw 
Water Quality. By M. A. Churchill. 

Pp. 357-360. 

New Filtration Plant at Midland, Pa. 

By H. F. Holloway. Pp. 361-368. 

60. Ground Water Studies in Wisconsin 
By F. C. Foley, W. J. Drescher and 
G. E. Hendrickson. Pp. 369-379. 

61. Well Cleaning and Rehabilitation. By 
H. P. Wenrick. Pp. 380-384. 





62. Radio Communication for Water 
Works. By Raymond G. Ridgely. P. 
2 
B Journal, New England Water Works 
Ass’n 
March 


5. Toronto Waterworks Extensions. By 

William Storrie. Pp. 1-3 

6. Reforestation on the Quabbin Reser 
voir Project. By Russell Snow. Pp. 34 
49. 

7. Okinawa Water Treatment Plants. By 
> W. Campbell. Pp. 50-58. 

8. Problems and Progress in Handling 
Stream Pollution Abatement in Con 
necticut. By Warren J. Scott. Pp. 59 
63. 

The Activities of the State 
Water Board in Maine. By J. 
Hale. Pp. 64-67. 

10. Problems and Progress in Handling 
Stream Pollution Abatement in New 
Hampshire. By Leonard W. Trager 
Pp. 68-73. 

11. Problems and Progress in Handling 
Stream Pollution Abatement in Ver 
mont. By Edward L. Tracey. Pp. 74-76 

12. Problems and Progress in Handling 


Sanitary 
Elliott 


Stream Pollution Abatement in Rhode 


Shea. Pp. 77-79 
and Progress in Handling 
Pollution Abatement in Mas- 
By Arthur D. Weston. Pp 


Island. By Walter J. 
13. Problems 
Stream 


sachusetts. 
80-87. 


14. Policy Choices in Employer-Employee 
Relations. By Royal Parkinson. Pp. 
88-96. 

15. Cathodic Protection of Stee] Tanks and 


ments ey Committee Progress Re- 
port. . 97-104. 
D The Surveyor (England) 
March 7 
2. Corrosion of Buried Pipes. P. 139. 
E Engineering News-Record 
March 7 


11. Free Residual Chlorination 
Water Quality. P. 96. 


Improves 


April $3 
12. Pneumatic Concrete l’lacers Speed 
Lining of Small Tunnels. Pp. 68-70. 


saffied Basins Improve Sedimentatior 
By Edward S. Hopkins. Pp. 80-81. 
F Water Works Engineering 
March 19 
20. This Hired Man Works Cheaply and 
Exffic tently. By M. H. Strong. Pp. 292- 
294, 
Your P a is Reasonable 
to be Informed. By Floyd L. 
P, 298 


but Wishes 
Vermette. 


2. « ‘leaning and Cement-Lining Small 
Mains. Pp. 299, 315. 
23. 24-inch Main Ceme nt- ane A by Cen- 


trifugal Machine. Pp. 301, 
April 2 


24. Horizontal Type Well Increases Ground 
Water Yield. By Cecil C. Coffield. Pp. 
346-349. 

. Cleaning and Asphalt 
Mains. Pp. 353-354. 
26. Breakpoint Chlorination Process Prog 
ress Reviewed. Pp. 357-358, 381. 
Asphalt Lining of Smali P ipes in 

Place is Demonstrate d. Pp. 360-377. 

28. Guarding Against Zack Siphonage 
Pp. 363-364, 371. 


Lining Smal 


G Water ¢ Sewage Works 
March 
Filter Sand with Sulphur 
By Clyde F. Angle. Pp. 92-94. 
20. Office Operation in a Small Water Co. 
By C. M. Hartman. Pp. 95-96. 
21. Operation of Well Supplies. By R. W. 
Simpson. Pp. 97-99. 


19. Cleaning 
Dioxide. 











Any man can lay McWane 





M Wane PRECALKED Pipe 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 


With McWANE 
PRECALKED 


Cast Iron Pipe 


McWane 
Pipe is ‘“factory-made”’ | 
with lead and redwood | 
wedges 
bells. 
Precalked Cast Iron 
Pipe for all he does is “‘socket the spigot and calk.” 


All Sizes 2” Thru 12” 


McWANE CAST IRON PIPE CO. 


BIRMINGHAM, ALA. 


PUBLIC WORKS for May, 1947 


22. Selection of Water Meters for Cus- 
tomer Service. By S. F. Newkirk, Jr. 
Pp. 100-101. 


J American City 
March 
6. Ashe boro, N. C. Builds New Dam. Pp. 
7 2 -7 a 


7. Mattoon, Ill. Unifies Water Supply. By 


— A. Goetz and R. D. Wilson. Pp. 
88-89. 
Ss. How to Reduce Main Sterilization 
Work. P. 97. 
P Public Works 
April 


10. How to Estimate Water Demands and 
Pipe Sizes for Housing Units. Pp. 22- 

ll. Electronic Seeeasen. By Fred E. 
Stuart, Jr. Pp. 27, 36 

12. Cost of Water ‘Pipe Trenching and 
Backfilling in 1946. By Charles R. 
Moore. P. 31. 

13. Public Use of Reservoirs—An English 
View. Pp. 32-33. 


V Journal, Maine Water Utilities Ass’n 


March 

2. Should Utilities Own All Water Meters 
and Maintain Them? By George §&. 
Wescott. Pp. 24-26. 
The Annual Cost of tye J Service. By 
Harry U. Fuller. Pp. 27-3 

4. Cost of Trenc hing and Bac ox in 
1944. By Chas. R. Moore. Pp. 32-33. 
Extensions During 1946. By Fred J. 
Reny. Pp. 34-37. 


x Rulletin Reparticao De Aguas E 
Esgotos (Brazil) 
November 
Abastecimento de Agua da Cidade de 
S. Paulo. Sua solucéo. By Plinio Pen- 
teado Whitaker. Pp. 3-99. 
21. Determinacgéio do pH otimo de flocu- 
lacio e dosagem minima de coagu- 
lantes. By Alvaro Cunha. Pp. 117-125. 


A 


Y Contractors Record (England) 
March 26 
7. Tfonized Silver for Flocculation and 
Sterilization of Water. By W. J. Mar- 
shall. Pp. 20-21. 




















Precalked 








MAINTENANCE 
REPAIRS 
PAINTING 
WELDING 
CLEANING OF 
WATER TANKS 


All work guaranteed by performance bonds 


Inspections and estimates upon request 


CHICAGO TANK & BRIDGE CO. 
618 EMPIRE BUILDING, ROCKFORD, ILLINOIS 
Phone Main 5603 


























in the pipe 


for use in 


| A great help 
| in working up plans 
for sewage disposal 


This Manual describes every type of 
equipment and material available 
sewage disposal 
sewer construction. Used by lead- 








y s everywhere 
when preparing plans. It is the 
standard source of unbiased in- 
formation. If you don’t have a copy 
of the 1945 edition, write today for 
information on how to obtain one. 


PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 
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MANUAL 
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3-Speed Power Unit Simplifies Pipe 
and Sewer Cleaning 
reversible electric 
operation, greater speed, economy and 
operator safety are features of the 
“Flexi-Cleaner’” made by the Flexible 
Sewer-Rod Equipment Co., 9059 Venice 


Easy portability, 





Flexi-Cleaner for clogged pipes. 


Blvd., Los Angeles 54, Calif. This 
cleaner is designed to handle ‘‘Flexi- 
le’? steel or coiled cleaning rods; or the 
rods may be turned manually as well. 
Couplings on both types of rods are 
interchangeable, so coiled rods may be 
joined to steel rods. 


A Revolutionary Method of 
Water Conditioning 

The Thornberry Non-Chemical 
Liquid Conditioner consists of a steel 
cylinder containing thousands of small, 
spherical, specially-treated silicate 
“baffles” 34” in diameter. Friction of 
the water passing over and around the 


baffes increases their positive ionic 
charge, and gives them an _ increased 
ability to attract ionized particles from 


the water. 

The reaction caused by the many 
sudden change-of-direction of the water 
results in certain mineral salts and im- 
purities precipitating out of the wate 
to the bottom of the cylinder, and onto 
the baffles themselves, while the baffles 
collect additional crystalline formation 
through the process of specific adsorp- 
tion. 

As a result, the physical characteris- 
tics of the particles are so altered that 
they do not form scale, but are removed 
by normal blow-downs. 

The only attention required by the con- 
ditioner is an occasional flushing opera- 
tion, which takes approximately five 
minutes. This is done by closing the 
outlet valve and opening the flush valve 





while rotating the cylinder. When the 
flush runs clear the flush valve is closed, 
the outlet valve opened and the condi- 
tioner is again operation. 

There is no maintenance 
parts to replace; and no recharging of 
materials. It is applicable to municipal 
water supply where scale forms in wa- 
ter pipe. Write Non-Chemical Liquid 
Conditioner, Inc., Barnesville, Ohio, 
for information and booklet describing 
the method. 


cost; no 


Odorless Cleaner for Septic Tanks— 
A Needed Health Service 


Che Gorman-Rupp Company, Mans- 
field, Ohio, has announced an odorless 
sanitary cleaner which promises to be 
of great service to those living outside 
city sewer lines and to operators who 
have had to use makeshift equipment 
and unsanitary methods. 

The unit consists of an 1100-gallon 
tank served by a new Gorman- 
Rupp self-priming, centrifugal, sewage 
pump and driven by a 20-horsepower, 
4-cylinder, Wisconsin air-cooled gaso- 
line engine. The entire unit mounts on 
any standard truck chassis of 158 to 
161 inches in length. The OSC opera- 
tor simply backs his truck near the open 
septic tank. The fluid in the septic tank 
is drawn into the pump and jetted back 
into the septic tank until all solids are 
held in suspension. Then by turning a 
valve the contents of the septic tank are 
quickly pumped into the truck tank. 


steel 
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Century-old machine made clay pipe. Left to 
right, P. W. Maetzel, city engi , Columbus, 


O., Orris Bonney, deputy city engineer, and 
Helen Gerhart, secretary. 





Operators using test models in the 


field report 500-gallon septic tanks 
cleaned regularly in 15 minutes and 
1000-gallon tanks in 20 minutes. At the 


Ohio, home a 25,- 
000-gallon septic tank was cleaned 
thoroughly in 10 hours—a job that 
formerly required two weeks. 

“The OSC unit has many other uses, 


Richland County, 


” 





New odorless septic tank cleaner. 
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Buffalo-Springfield 3-axle tandem roller. 


Mr. Gorman said. “It can be used for 
street flushing, race track sprinkling, 
emergency fire fighting, dewatering 
flooded basements,or hauling water for 
concrete construction work.” 

An interesting point was made by 
Mr. Gorman. He said, “‘The OSC unit 
is a packaged enterprise—a complete 
business ready to go to work. We think 
it will assist young men, especially vet- 
erans, to start their own business. Actu- 
ally, a veteran, by utilizing his G.I. 
loan rights and payment plan, can buy 
a new truck, equip it with an OSC unit 
and be in business without having any 
substantial initial capital.” 

In presenting this unit to distributors 
at the A.E.D. Convention, the Gorman- 
Rupp Company accepted orders for de- 
livery in six weeks. 


Scoopmobile Improvements 


Mixermobile Mfrs., 6853 N. E. Hal- 
sey, Portland 16, Oregon, have added 
improvements to the standard Scoop- 
mobile, which is a tricycle type of ma- 
chine designed to handle virtually any 
type of materials. Power steering, using 
a Vickers hydraulic system has been 
added, as well as a fully-enclosed cab. 
Complete information on request. (Add 
to Chapier 1, Highway Manual.) 





Improved Scoopmobile. 


Buffalo-Springfield 3-Axle Tandem 

The Buffalo-Springfield Roller Co., 
Springfield, O., have announced a new 
3-axle tandem roller, the KX-25. This 
new model was designed to incorporate 
in one roller all the important features 
needed to meet present requirements 
for compaction equipment. In keeping 
with the demands for heavier machines 
the KX-25 will have an approximate 
metal weight of 12 tons and a ballasted 
weight of 18 tons. The wheel base will 
be shortened to give added maneuver- 
ability, while the rolls will be widened 
to give increased rolling width. All the 
latest improvements found in the KT 
model tandems will be incorporated in 
this new 3-axle machine. A_ limited 
number of the new model, which will 
be the only 3-axle model produced by 
Buffalo-Springfield in 1947, will be 
on the market in time for the current 
paving season. 


International Powdered Payloader 
on Atlanta Streets 

MacDougald-Warren, Inc., street and 
road constructors, have used their Hough 
‘‘Payloader’” on road contracts and 
miscellaneous material handling at their 
asphalt plant on the outskirts of At- 
lanta, Georgia. They have used it in 
grading streets, moving top dirt, and 
in piling and batching materials. This 
Payloader is powered by an Interna- 
tional U-9 power unit (55 h.p. at 1500 
r.p.m.) and is equipped with a l-yard 
front-end shovel. 





Hough Payloader handling aggregate. 





PUBLIC WORKS for May, 1947 


A One-Man Horizontal Earth 
Boring Tool 


Hydrauger Corp., Ltd., 116 New 
Montgomery St., San Francisco, Calif., 





has developed a new horizontal earth 


boring tool which can be operated by | 
one man. It is claimed to be able to bore | 


a straight 2-inch hole up to 50 ft., and 
the hole can be reamed to 3% or 4% 
ins. Boring bar sections are 2 ft. long. 
Especially designed for installing pipe 
under pavements, buildings, etc. (Add 
to Chapter 4, Water Works Manual.) 


Weed and Insect Control 


The Aeroil-Schramm Power Burner 
has been developed for large scale weed | 
eradication and cooperative insect con- 
trol. Each portable, self contained unit 
consists of engine driven compressor, 
fuel tank and two burners; 4, 8 or 12 
gal. torch heads may be employed. Con- 





Aeroil-Schramm power burner. 





trol of air and fuel values regulates 
intensity of flame. Full description in 
illustrated bulletin from Aeroil Prod-} 
ucts Co., 5701 Park Ave., West New 
York, N. J. : 


Indirectly Heated, Thermostatically 
Controlled Kettle 


Aeroil Products Co., Park Ave. & 
57th St., West New York, N. J., has 
developed a kettle for heating and melt- 
ing the new rubberized asphalt joint 
sealing compounds. Heating is indirect 
and thermostatically controlled. Bulletin 
310, with ‘‘on-the-job’’ photographs and 
X-ray diagrams, describing this new 
unit fully, will be sent on request. (Add 
to Chapter 6, Highway Manual.) 


Mechanical Joint Split Sleeves 

James B. Clow & Sons, 201 Talman 
Ave., Chicago, Ill., furnish split sleeves 
for quickly repairing breaks in water 
mains. No jute or lead is required; a 
workman with a box or ratchet wrench 





Clow split sleeve joint. 
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can use these units regardless of trench 
or weather conditions. Descriptive book- 
let on request. (Add to Chapter 10, Wa- 
ter Works Manual) 


Ottawa Industrial Type Front 
End Loaders 


Ottawa Steel Products, Inc., Ottawa, 
Kans., make a front end loader for at- 
tachment to wheel tractors. These are 
designed for handling earth, sand, 
gravel, snow and other bulk materials. 
Material buckets are 14-yard; snow 
buckets 34-yard. Scraper, and stubby 
bulldozer blades are attachable; also 
long and short booms for 16-ft. and 
24-ft. lifts. This unit will dig, and will 
lift over 9 ft. Complete folder sent on 
request. (Add to Chapter 1, Highway 
Manual.) 


Anti-Corrosive Process 


Zincilate, an anti-corrosive process 
which is said to afford 20 years protec- 
tion to ferrous metals against all com- 
mon corrosive forces has been recently 
announced. This “‘one coat’ protective 
coating has been used successfully on 
pipelines and on the interiors and ex- 
teriors of water tanks and bridges. It 
is resistant to abrasion and gives pro- 
tection through cathodic sacrifice of the 
film even when sizable areas are de- 
stroyed by unusual scraping or wear. 

Zincilate is a product of Industrial 
Metal Protectives, Inc., Dayton, Ohio. 


Caterpillar Graders and Tractors 

New diesel No. 12 and No. 112 
motor graders, and D4 and D6 track- 
type tractors are announced by Cater- 
pillar Tractor Co., Peoria, Ill. The No. 


Caterpillar No. 12 motor grader. 





Ottawa front end loader. 


12 is 100 hp., the 112 is 70 hp. The 
new D4 tractor develops 43 drawbar hp 
and the new D6 is 65 drawbar hp. Both 
the graders and the tractors are pow- 
ered by new diesel engines, the 4- 
cylinder D315 and the 6-cylinder D318. 





New Caterpillar Dé. 














Eliminate No need for 
guesswork in costly excavating 
pipe-laying to locate 
and maintenance pipe lines 


-|ON SAME 


from 4 to 12 H.P 


tors, 


tion. 


J 





A/H PIPE LOCATOR 


Locates buried pipe quickly, accurately. Portable, one-man 
operated, easy to use. Finds the pipe BEFORE excavating, 


whether it’s underground, in a wall, or between floors. 
Price complete with carrying case and belt: $100. Write for 
circular PW7. 


ALLEN-HOWE ELECTRONICS CORP. 


150 MAIN ST., PEABODY, MASS. 





WITTE 








WITT 


START AND OPERATE 


-|FUEL AS DIESEL 
| TRACTORS 


There's a wrere es 


Dieselectric Plant from 3 to 10 KVA 
—to meet your year-’round needs 
for dependable machine powering 
and low-cost uninterrupted electric 
light and power. Like their 
‘big homer on Diesel trac- 
Diesel units are 
| FULL 1 Diesels—starting read- 
| ily on same inexpensive Diesel 
fuel used for regular opera- 


THEY'RE GLUTTONS FOR WORK 


DIVISION OF \ 
Oll WELL SUPPLY COMPANY U.S) 


NEER BL 


DIESEL ENGINES and 
DIESELECTRIC PLANTS 











LOW-COST 


7.5 KVA DIESELECTRIC 
En 
wi 


ine 


At all loads and speeds WITTE Diesel engineer- 
ing and craftsmanship prove them- 
selves in steady delivery of maxi- 
mum power at minimum cost. 
Operating a WITTE Diese! unit re- 
quires no expert skill—and positive 
WITTE lubrication system adds to 
long service life. Write today for 
new WITTE Catalog No. 11 show- 
ing these advanced units in typical 
applications around the world. Or, 
see your nearby WITTE dealer. 


ENGINE WORKS 


UNITED STATES 








STEEL 
CORPORATION SUBSIDIARY 
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DIRECTORY OF CONSULTING ENGINEERS 





PUBLIC WORKS for May, 


1947 





ALBRIGHT & FRIEL, Inc. 
Consulting Engineers 
Wares, Saws & INDUSTRIAL WASTE 
PROB S, AIRFIELDS, ae Ape IN- 
CINERATORS & POWER PLANTS 
INDUSTRIAL BUILDINGS 


ITY PLANNING REPORTS 
VALUATIONS LABORATORY 
Suite 816-22 


Philadelphia 
1528 Walnut Street Pa. 


JAMES M. CAIRD 
Assoc. Am. Soc. C., E. 
Chemist and Bacteriologist 
Water Analysts and Tests of Filter 
Plants 
Office and Laboratory 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 


J. W. GOODWIN 
ENGINEERING CO. 


Municipal and Consulting Engineers 


Design and Construction Supervision 
Air “Therte, Waterworks, Sewerage, 
Sewage Treatment, Water Treatment, 
Gas Systems, Street Improvements, 
Reports, Appraisals 
Birmingham, Alabama 





Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK & HOWSON 
Engineers 


Water Works, Water Purification, 

Flood Relief, Sewerage, Sewage Dis- 

posal, Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 





THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Developments and Applications 
Investigations and Reports 
Valuations and Rates 
210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 





BANISTER ENGINEERING CO. 
Consulting Engineers 
POWER PLANTS, WATERWORKS, CITY 
PLANNING, RURAL ELECTRIFICATION, 
SANITATION, WASTE PROBLEMS, 
AIRPORTS, STREET IMPROVEMENTS 


1549 University Ave. 
St. Paul 4, Minn. 


CHAS. W. COLE & SON 


Consulting Engineers 
Sewerage, Sewage Treatment, Industrial 
Wastes, Water Supply, Water Treatment, 
Airports, Industrial Buildings 
Design and Supervision 
Chas. W. Cole, Sr. Chas. W. Cole, Jr. 

Ralph J. Bushee M. J. McErlain 
Wilbur H. Gartner 
220 W. LaSalle South Bend, Ind. 


HOWARD R. GREEN CO. 
Consulting Engineers 


DESIGN AND SUPERVISION OF 
MUNICIPAL DEVELOPMENTS 
Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Valuations 


208-10 Bever Bidg., Cedar Rapids, lowa 
Established 1913 





BARKER & WHEELER 
Engineers 
Water Supply, Sewerage, Sewage Disposal, 
Power, Public Utility and Industrial 
Valuations and Rates 
36 State Street, Albany 7, N. Y. 
it Park Place, New York City 7 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage—Flood Control & 

Drainage — Bridges—Express Highways — 

Paving—Power Plants—Appraisals— Reports 
—Traffic Studies—Airports 


351 East Ohio Street 
Chicago 11, Ill. 


JOHN J. HARTE CO. 
Engineers 
Waterworks, Sewerage, Treatment 
Plants, Gas Systems, Street and 


Storm Drainage, Improvements, 
Public Buildings, Airports. 


ATLANTA, GEORGIA 








BLACK & VEATCH 
Consulting Engineers 


Sewerage, Sewage Disposal, Water Supply, 

Water Purification, Electric Lighting, Power 

Plants, Valuations, Special Investigations, 
Reports and Laboratory Service 


E. B. Black N. T. Veatch 
- P. Learned J. F. Brown 
. M. Veatch E. L. Filby 


4706 aaaae Kansas City, Missouri 


A. W. DOW, Inc. 


Chemical Engineers 


Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproofing, 
Paving, Engineering, Materials 


801 Second Avenue New York 


Engineers 
Sewage and Waste Disposal, 
Water Supply and Filtration, 
Dams, Reservoirs, Tunnels, 
Airport and Topographic Surveys 


Home Office: 24 E. Main St., North East, Pa. 














BOGERT-CHILDS 
ENGINEERING ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert John M, M. Greig 
Howard J. Carlock Fred S. Childs 


Water Supply and Purification, Sewerage 
and Sewgee hg a Flood Control and 
age, Refuse Disposal 
City Disnnla deventigations —ieperts 


624 Madison Avenue New York 22, N. Y. 





GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 


Engineers 

Water Works, Sewage, Industrial Wastes & 
arbage Disposal 

Roads, Airports, Bridges Pe Flood Contrel 

Town Planning, Appraisals, Investigations 
& Reports 


Harrisburg, Pa. New York, N. Y. 


WM. S. LOZIER CO. 
Consulting Engineers 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester 4, N. Y. 














BOWE, ALBERTSON & 
ASSOCIATES 
Engineers 


Sewerage—Sewage Treatment 
upely ‘urification 
Refuse Dis sposal—Analyses 
Municipal—Industrial Projects 
Valuations—Reports—Designs 


110 William Street New York 7, N. Y. 





WILLIAM A. GOFF 


Consulting Engineer 


Private and Municipal Engineering 
Sewerage, Sewage Disposal 
Water Supply and Treatment 

Garbage, Refuse, Industrial Wastes 

Design, Supervision, Valuations, Reports 


Broad St. Station Bidg. Philadelphia 


METCALF & EDDY 


Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statier Building Boston 16 











BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS 8S. HILL ASSOCIATES) 
Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Rates, Design, Construction, Operation 
Management, Chemical and 
Biological Laboratories 
112 East 19th St. New York City 


MICHAEL BAKER, 


JR. 


The Baker Engineers 
CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 


Airport Design « 


Sewage Disposal Systems « 
Consulting Services 


Water Works Design & Operation 
e Surveys and Maps 


HOME OFFICE — ROCHESTER, PA. 
Jackson—O maha—Philadelphia—Pittsburgh—Harrisburg—Atlanta—Anchorage, Alaska 














BURRILL AND GWIN 
Engineers 


Water Supply and Purification 
Electric Power and Heating Plants 
Sewage Disposal and Sewerage Systems 
Mining and Industrial Plant Design 


Baltimore, Md. 





Altoona, Pa. 





ROBERT AND COMPANY 


INCOR PORATED 


codrchitects and Ongineers 


WASHINGTON 


WATER SUPPLY e 





ATLANTA 


SEWAGE DISPOSAL e 


NEW YORK 


INCINERATORS © POWER PLANTS 











When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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DIRECTORY OF CONSULTING ENGINEERS 





CONSULTING ENGINEERS 


Your professional card belongs in this 
directory of leading engineer specialists, 
where it will be seen by those who em- 
ploy consultants. For rates, write: PUBLIC 
WORKS Magazine, 310 East 45th St., New 
York 17, N. Y. 


Geo. S 


Water Works, 

Disposal, 

6635 Delmar Blvd. 
St. Louis 5, Mo. 


RUSSELL & AXON STANLEY ENGINEERING 


Consulting Engineers COMPANY 
Russell F. E. Wenge: Consulting Engineers 
Joe Williamson, Jr. Airports—Drainage 


Electric Power—Waterworks 
Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Muscatine, 


Sewerage, Sewage 
Power Plants, Appraisals 


Municipal Airport 
Daytona Beach, Fla 


Meorshey Building ia. 








Engineers 
WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 


Complete Water and Sewage Laboratories 
Industrial Wastes 


1456 N. Delaware St., Indianapolis 2, Ind. 


MOORE & OWEN 
| 





BOYD E. PHELPS, INC. 
Architects-Engineers 


Water Supply and Purification 
Sewage & Industrial Waste Treatment 
Municipal Buildings 
Airfields, Power Plants 
Reports & Investigations 


Muni 


Refuse 


Michigan City Indiana 





MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert W. Sawyer G. G. Werner, Jr. 
Richard Hazen 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 





An 


29 Ww. | 





J. E. SIRRINE & COMPANY | 


Sewage & Industrial Waste Disposal 


Greenville 


Water Supply, Water Purification, 


Jacksonville 


engineers 
bacteriology, analyses, research and 


Every Form of Chemical Service 
Disposal of sanitary and industrial 
waste. Water supply and purification 





ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply, Sewerage, Waste Disposal, 
Mechanical, Structural 


Engineers 
Water Supply & Purification 


Stream Pollution Reports 





Surveys, Reports, Appraisals 
630 East Broad St. Columbus 15, Ohio 


Utilities, Analyses 
South Carolina 


SMITH and GILLESPIE 


cipal and Consulting Engineers 


HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 


Sewerage, Sewerage Disposal, Drainage Industrial Wastes Disposal 
Disposal, Gas Systems, Power Plants Hydraulic Developments 
Airports 
Florida 't Park Place New York City 
FOSTER D. SNELL, Inc. 


organization of 30 chemists and Use this Directory when En- 


havin laboratories for 


Physics! testing rendering gineer Specialists in Design 


Construction and Operation 


Consultation 
are needed. 
N. Y. 


5 St. New York II, 
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IN CONVENIENCE - COMFORT QUALITY 


In the heart of the downtown, office, theater, 

and shopping area. Friendly, courteous service 

to make your stay in Detroit a pleasant memory. 

The Tuller Coffee Shop or Cafeteria for excel- 
| lent Food modestly priced. The Hotel Tuller, 
H Detroit's largest, is the place to stay. 


visit our Cocktail Lounge 
ONE OF DETROIT’S FINEST 
800 ROOMS with BatH From °2”° 


YS Hotel Culler 


FACING GRAND CIRCUS PARK 
Hii | HARRY F O'BRIEN Manager 


MIAN T se i 


Nat 
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| 
DETROIT’S “FIRST” 
| 
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STOP YOUR LEAKS with 


ag GLOBE GEOPHONE 


REGISTERED U. S. PATENT OFFICE 


/ 


Hil 














| 
| The ear that locates 
underground leaks 


in water, air and steam pipes 
quickly and accurately 

Operates on principle of 
i Seismograph. Simple. 
I} Dependable. Often its 
| | | use on one leak saves 
its cost. In success- 
ful use for 25 years. 
l No water system can 
afford to be without 


it. Price complete with leather covered 
i] earrying case and shoulder strap 


LITTLE WONDER PIPE PHONE 


Every service man needs one of these 





$75.00 











Very efficient for 
testing valves, 
checking leaks— 
water or steam— 
inside buildings. 
Tells if water left 
running in vacant 
premises through 
es faucets, leaky 
Price complete with carrying bag $3.70 closets, etc. 


Yj 


ra 





For descriptive folder and more detailed data, write 


GLOBE PHONE MFG. CORP. DEPARTMENT P 


* READING, MASS. 
Original Manufacturers of GLOBE GEOPHONES 
Manufacturers of Geophones since 1918 


i! 
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For the Engineers’ Library 





Four Booklets by Simplex 


Simplex Valve & Meter Co., €8th & 
Upland Sts., Philadelphia, Pa., has is- 
sued four new booklets: /wsert Venturi 
Tubes and Nozzles, showing construc- 
tion and installation details for measur- 
ing flow rate of water, oil and indus- 
trial liquids; Air /nlet Valves, with 
complete data, accurate nomographs 
and concise details of design and opera- 
tion; Air Release Valves, describing 
operation, construction and _ essential 
requirements; and Parabolic Flumes, 
with data on their calibration, construc- 
tion, installation and capacity. 


Two Bulletins by Stonhard 


Stonhard Co., 833 Terminal Com- 
merce Bldg., Philadelphia 8, Pa., has 
issued two new construction bulletins. 
The Construction Booklet contains use- 
ful information on constructing founda- 
tions and basements, laying floor sur- 
faces, surfacing interior and exterior 
walls, and protecting exposed structural 
members; Roof Maintenance explains 
how to stop leaks, renew dried-out roof 
surfaces, and repair flashings and gut- 
ters; it also shows typical problems and 
their solutions. 


Dorr Digesters 


“Dorr Digesters, Single-Stage Mult- 
digestion,”” is a 58 page, two-color 
treatise not only on the various types 
of Dorr Digesters but also on the his- 
tory, theory and practice of the art of 
digesting sewage sludges under con- 
trolled chemical, physical and thermal 
conditions. The history is traced from 
the early work at Birmingham, Eng- 
land, and Baltimore, Md. in 1912 up 


FOR SALE 


Lorain 80-Shovel 
NW—80D Shovel and Drag 
NW—95 Dragline Diesel 
Insley K-12 42 Crane and Backhoe 
B-E 10-B Shovel 
Lorain 40 Shovel 
P & H Trencher Model 1030 
Buckeye C-15, 12, 11, 140 
Cleveland Model 110 





Cleveland Pioneer Trencher 
Cat. D-4 Angledozer 
D-6, 7, 8 Bulldozer 


hase £ 


Inquire e plan. 


AIR COMPRESSOR RENTAL CO. 
19614 Nottingham Rd., Cleveland 10, Ohio 





our 





to the present; basic theory and practi- 
cal factors are discussed; and opera- 
tional difficulties are explained with 
recommended solutions. A section is de- 
voted exclusively to calculations of sizes, 
heat losses and heating requirements 
with typical examples in each case. Op- 
erating data from two dozen plants are 
given in tabular form, plus a list of 
installations of various types at cities 
covering a broad range in population. 
The portion dealing with the various 
types of Dorr Digesters is unusually 
complete. Each of the eight different 
types is covered with a complete de- 
scription, photograph, general plan and 
elevation drawings and a complete set 
of specifications. General engineering 
information, presented in chart form, 
covers such factors as the effect of 
temperature on the time of digestion; 
the effect of rapid stirring on gas pro- 
duction per pound of volatile matter 





IHC tractor, with bulldozer opening new 
streets in Florida. 


destroyed ; the effect of period of diges- 
tion on percentage reduction in volatile 
matter; the effect of period of digestion 
on percent solids content of sludge; and 
the relation between solids remaining 
after digestion and ash in sludges. 4dd 
to Chap. 5, Sewerage Manual. 


PUMPS - HOISTS > LIGHT PLANTS 


SIMPLE 
DEPENDABLE 
RUGGED 


. 
Save Money 
Save Time 




















STERLING MACHINERY CORP. 


405 SOUTHWEST BLVD., KANSAS CITY 10, MO 
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and 

Klemp welded steel grating on a sewage | Jae; 
treatment plant. lum 

The 


Liquid Conditioning Equipment | Ma 


The most modern methods and oe 
equipment for water treatment, purifi-] Dey 
cation of process liquids and recovery} ple 
of valuable materials from waste liquors} §¢] 
are described in a condensed booklet 
issued by Liquid Conditioning Corp., 
114 East Price St., Linden, N. J. cral 


ee out! 


Asphalt Pavements for Parking 
Areas.—Details of design, maintenance Tra 
and construction of asphalt parking}Kin 
areas are contained in a booklet by The dee 
Asphalt Institute, 801 2nd Ave., N. Y.}jeb 
Typical sections are illustrated. Con-} ‘er 
struction specifications are covered by}Cru 
steps, and corresponding items listed in Sols 
a sample bidding and contract form. Thi: 


Filters.—Filters of various types are 
described in two new bulletins. Bulletin me 
1 describes many types of clarifying}late 
filters and Bulletin 3 covers oil removal} drai 
filters. In addition, Bulletin 1 explains oar 
the design and applications of chemical}stru 
feeders and sludge contact reactors for 
coagulating and removing suspendedjlmp 
impurities which occur in raw water it}Cyr 
too great amount to be removed by di- ’ 
rect filtration. Copies from Liquid Con = 
ditioning Corporation, 423 West 126}Last 
St., New York 27, N. Y. heer 


Reinforcing Rubber.— A 32-page 
booklet describing a new reinforcingig 
pigment for natural or synthetic rub ‘ 
ber, and suggesting its use in manjgGrac 
fields, including corrosion inhibiting — 
water treatment, as a wetting agentfing, 
iron removal, etc. Industrial Chemic _ 
Sales Division 230 Park Ave., Nevletin 
York 17, N. Y. = 

Moto-Mixers.— A 20-page _ bookle 
shows the details of construction, wit 
on-the-job photographs, and _ specificafinam: 
tions. Ask for Bulletin 46-8, Chaifjas p: 
Belt Co., 1600 West Bruce St., Milles, | 
waukee 4, Wisc. 
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FOR THE ENGINEERS’ 
LIBRARY 


These helpful booklets are free to those actively engaged 
in engineering or construction. Mail coupon or write direct 


to addresses given, mentioning PUBLIC WORKS Magazine. 





CONSTRUCTION MATERIALS 
AND EQUIPMENT 


Low Cost Air From 


Long Lasting Compressor 

2. Jaeger air compressors, made in 
sizes 60 to 500 cu. ft.; trailer, truck, trac- 
tor and stationary mounted, gas, Diesel 
and electric power. Catalog and data. The 
Jaeger Machine Co., 400 Dublin Av., Co- 
lumbus 16, O. 


These Wheel Tractors Solve 
Many Hauling Problems 


4. Specifications and full information 
about the new M-M wheel tractors in sizes 
27 HP_to 49 HP. Send for copies today. 
Dept. PW, Minneapolis-Moline Power Im- 
plement Co., Minneapolis, Minn. 


Self-Propelled Crane for 


Every City-County Need 

20. Here’s a fast, versatile industrial 
crane with plenty of lift ... gets there in a 
hurry on rupber tires ... one man operates 
it easily ... 5 ton capacity—7 ton with 
outriggers. Send for bulletin PW, Unit 
Crane & Shovel Corp., 6323 West Burnham 
St., Milwaukee 14, Wisc. 


Travels Fast, Loads All 


Kinds of Materials Quickly 

22. New Eagle Truck-Mounted Loader, 
operated by truck driver, goes from job to 
job at truck speed. Loads all kinds of ma- 
terial quickly. No costly working parts. 
Ask for new bulletin PW. The gle 
Crusher Co., Inc., Galion, Ohio. 


Solve Your Drainage Problems 


This Easy, Permanent Way 

70. Useful new 60 page catalog on 
standard corrugated pipe, multi-plate pipe 
and arches and 18 other drainage and re- 
lated products for culverts, sewers, sub- 
drains, flood control, airports, water supply 
and other types of construction. Ask for 
co Products for Engineering Con- 
struction,” Armco Drainage and Metal 
Products, Inc., Dept. PW Middletown, Ohio. 


Improve Appearance of 


Curbs, Gutters, Sidewalks 

78. Curb and Gutter and Sidewalk 
Forms, including battered face curb form 
especially for modern traffic conditions. 
years or more. Send for new engi- 
neering data Bulletin A-20-F, Dept. P.W., 











-A 32-page 

reinforcing 
ynthetic rub 
ise in man} 


1 inhibitingom 


stting agen 
‘jal Chemic 
Ave., Ne 


page bookle 
ruction, wit 
nd_ specific 
46-8, Chai 
ice St., Mi 


















Heltze] Steel Form & Iron Co., Warren, O. 


Handle All Kinds of Tough 


Grading Jobs Economically 

98. The Austin-Western 99M Power 
Grader with its powerful all wheel drive 
handles difficult jobs with economy and 
ciency; and does better work on grad- 
ing, ditching, searitying, snow ploughing, 
loading, mixing. bulldozing, shoulder 
trenching and backsloping. Write for Bul- 

1946. Dept. P.W., Austin-Western Co., 
Aurora, II. 





pave Money, Busting, 
utting, Digging, etc. 

110. Powerful self-contained gasoline 
ammers illustrated in new booklet. Used 


portable, economical. Write Syntron 
0., 660 Lexington, Homer City, Pa. 


Reliable Every Purpose Pumps 

117. New brochure py Gorman-Rupp 
Co., Mansfield, Ohio, illustrates and de- 
scribes many of the pumps in their com- 
plete line. Covers heavy duty and standard 
duty self-priming centrifugals, jetting 
pumps, well point pumps, triplex road 
pumps and the lightweight pumps. 


Got an Earth Moving Problem? 
126. Write Gar Wood Industries, Dept. 
P.W., Wayne, Mich., on their Two and Four 
Whee! Scrapers, Bulldozers, ———e Roll- 
ers, Winches, Hoists and Repair Towers. 


For Reliable Low-Cost 


Light and Power Anywhere 

392. 20-page catalog P.W. describes 
“Dieselectric” plants 3 to 10 KVA, and diesel 
engines from 4 to 12 H.P. These are easily 
transported and will produce reliable, low 
cost light and power anywhere. Write 
WITTE ENGINE WORKS, Division of Oil 
Well Supply Company, Kansas City 3, Mo. 


The 32 Basic Advancements 
in the New Ford Trucks 


522. Beautiful new catalog explains 
the 32 basic advancements of the new Ford 
trucks. Gives engine specifications. 138 pic- 
tures show special features of engines, 
chassis and some body models. Send for 
your copy. Truck and Fleet Sales Dept., 
Ford Motor Company, Dearborn, Mich. 


Air Cooled Engines for 
Hundreds of Applications 


524. Tested under severest conditions 
ef long, hard use, these engines have earned 
world wide recognition as the “night” pow- 
er for hundreds of applications. Get latest 
bulletin from Dept. PW, Briggs and Strat- 
ton Corp., Milwaukee 1, Wisc. 


New Type Portable 


Ventilator Blows Or Draws 
535. Light weight, high powered, port- 
able ventilating fan. Wheels easily. Will 
draw smoke, dust, gasses from ‘area or sup- 
ply. fresh, cooling air. Ask for latest bulletin 
. The Herman Nelson Corp., Moline, Tl. 


Roof Maintenance 

536. Stonhard Co. has issued a new 
bulletin Roof Maintenance explaining how 
to stop leaks, renew dried-out roof sur- 
faces, and repair flashings and gutters; it 
also shows typical problems and their so- 
lutions. Address Dept. PW, Stonhard Co., 
833 Terminal Commerce Bldg., Philadel- 
phia 8, Pa. 


SNOW FIGHTING 


For High-Speed Snow Removal 

350. “Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 114% up 
to 8 tons capacity. Interchangeable with 
V Sno-Plow. Frink Sno-Plows, Inc., Clay- 
ton, 1000 Islands, N. Y. 


Fast, Efficient Skid-Proofing 

355. Get full facts about Baughman 
Light-Weight Cinder Spreaders, fast opera- 
tors for cinders, sand, salt, ps, etc. Free 
pg | at low temperatures. 9-17 cu. P fog 
cap. Write Dept. P.W., Baughman Mfg. Co., 
Inc., Jerseyvilie, ml. 
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Readers’ Service Dept., PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 


Please send me without obligation the following 
booklets listed in your Readers’ Service Department. 
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STREETS AND HIGHWAYS 


Levels Sidewalks and Curbs 


Quickly and Easily 

107. How the Mud-Jack Method for 
raising concrete curb, gutter, walls and 
streets solves problems of that kind quick- 
ly and economically without the usual cost 
of time-consuming reconstruction activi- 
ties—a new bulletin by Koehring Company, 
3026 West Concordia Ave., Milwaukee 10, 
Wis. 


How to Build and Maintain 
Roads With Tarvia 


111. New “Tarvia Manual” is packed 
with useful data on how to build and 
maintain roads with Tarvia. Each step is 
illustrated with excellent action pictures, 
64 pp. 103 illus. Write to The Barrett Div., 
40 Ri St., New York 6.N. Y. 


Speed Your Work With These 


Powerful Motor Graders 

128. Two powerful Galion motor grad- 
ers designed to answer every requirement 
for more speed in road, airport, dam and 
housing construction work are fully de- 
scribed in a folder illustrated with many 
action pictures. Issued by Galion Iron 
Works & Mfg. Co., Galion, Ohio. 


Tandem, 3 Wheel and 


3 Axle Road Rollers 

138. “The Buffalo-Springfield” line of 
road rollers (tandem, 3-wheel, and 3-axle) 
are described in the latest catalog P.W. 
issued by the Buffalo-Springfield Roller Co., 
Springfield, Ohio. 


Here’s a Roller for 


Every Need 

141. Three-Wheel and Tandem Rol- 
lers, 5 to 8-ton and 10 & 12 ton sizes: also 
variable weight tandem roller for new 
highway surfacing and old road condi- 
tioning. Ask for new bulletin. Dept. P.W.., 
Huber Mfg. Co., Marion, Ohio. 


Want High-Service 


Low-Cost Roads? 

150. “High-Service, Low Cost Roads” 
sets forth the principles and advantages 
of road surface stabilization with calcium 
chloride. Complete, interesting and well 
illustrated, 34 pages. Sent by Solvay Sales 
Corp., Dept. P.W., 40 Rector St., New York 

a Ee 


’ 


Mix-in Place Roadbuilders 


Save on Scarce Labor 

187. Mix-in Place Roadbuilders. Bitu- 
minous Pavers, Concrete Bituminous Fin- 
ishers. Adjustable Spreaders, Forms, etc. 
—4 complete catalogs in one cover, issued 
by the Jaeger Machine Company, 400 
Dublin Ave., Columbus 16, Ohio. 


Here’s Your Diesel Tractor! 


190. Big 48 page catalog describes and 
lists many uses for International Diesel 
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Tractors. Write International Harvester 
Co., Dept. P.W., 180 North Michigan Ave., 
Chicago 1, Ill. 


Latest Maintenance Equipment 


For Blacktop Roads 

290. “Blacktop Road Maintenance and 
Construction t+ ~™ — Asphalt and 
tar les, kettles, spray attach- 
ments, tool esaaen, surface heaters, road 
brooms and rollers. This is modern and 
up-to-date equipment for blacktop airport 
and road construction and maintenance 
Write for Catalog R. Littleford Bros., Inc.. 
452 East Pearl St.. Cincinnati 2, Ohio 


Mow Clean and Fast 


In Tight Corners 

510. Send for latest literature about 
the Cunningham Mower for Fence Rows, 
Parking Areas, Driveways, Picnic Grounds 
and many other jobs. 3 ft. cut, variable 
speed, rugged, easy to handle. James Cun- 
ningham, Son & Co., Dept. 16, 13 Canal St., 
Rochester 8, N. Y. 


All Purpose Spreader 
Spreads 2 to 10 ft. Wide 


514. Saves labor, spreads 0 to 100 lbs. 
a sq. yd., dust up to 1” material, forward, 
reverse, on curves, hills or straightaway. 
Assures uniform, even density of spread. 
Write for bulletin: Dept. PW, All Purpose 
Spreader Co., Fuller Rd., Elyria, Ohio 


SEWAGE DISPOSAL 


Non-Corrosive, Long Lasting 
Low Cost of Sewer Pipe 


72. Get this new engineering data on 
clay pipe for sewers. Withstands acid, alkali 
and gas attacks indefinitely. Cuts mainte- 
nance costs to a minimum. Write Pay. P.W., 
National Clay Pipe Mfrs., 111 W ashing- 
ton St., Chicago 2, Ill. 


Does Air Sabotage Your 
Pipe Lines and Pumps? 
357. Automatic Air Release Valves for 


water, sewage and industrial uses auto- 
matically vent air accumulations. Ask for 





latest illustrated 
Simpex Valve & Meter 
St., Philadelphia 42, Pa. 


Valuable Booklet on Porous 


Diffuser Plates and Tubes 


367 A valuable booklet on porous dif- 
fuser plates and tubes for sewage treat- 
ment plants. Covers permeability, y porosity: 
pore size and pressure loss 
curves. Also information on x. M 
with sketches and pictures, specifications, 
methods of cleaning and studies in perme- 
ability, 20 illustrated. Write to Norton 
Company, Jept. P.W., Worcester 6, Mass. 


How You Can Clean Sewers From 


Streets Easily and Inexpensively 

386 32-page illustrated booklet ex- 
plains how a city can clean its sewers and 
culverts with its own forces using the up- 
to-date Flexible Sewer Rod equipment. 
Tilustrates and describes all necessary 
=. Issued by Flexible Sewer Rod 
Equipment Co., S om ‘enice Boulevard, Los 
Angeles 34, Calif 


How Cities Can Do Complete 


Sewer Cleaning From Street 

387. Literature illustrating how cities, 
towns and villages using OK Champion 
Sewer Cleaners are doing a complete sewer 
cleaning job from street level. Three sizes 
of machines available in addition to full 
line of sewer rods and accessories. Issued 
by Champion Corporation, 4752 Sheffield 
Avenue, Hammond, Indiana. 


Make Low-Cost Electricity 


From Cheap Fuel 

422. New booklet describes Sheppard 
Diesel Generating Sets that make low cost 
electricity from cheap fuel and give de- 
pendable service in the hands of any aver- 
age operator. Write R. H. Sheppard Co., 
250 Middle St., Hanover, Pa. 


How to Select 


Main Line Meters 

432. New bulletin illustrates Builders 
Air Relay system for liquids containing 
suspended solids like sewage. Eliminates 
‘arrnsion. clogged pipes. ete “The Selec 


engineering bulletins. 
Co., 6750 Upland 
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tion of Main Line Meters,” a highly in. 
formative and useful presentation, de. 
scribes forms of differential producers and 
quickly solves typical problems with the 
use of graphic charts. Write Builders. 
Providence, Inc., on P.W., 9 Codding St., 
Providence 1, R. 


How to Make ies 


Sewer Pipe Joints 

447. How to make a better sewer pipe 
joint of cement—tight, minimizing root in. 
trusion, better alignment of joint. Permits 
making joints in water-bearing trenches 
General instructions issued Vv A 
Weston, Dept. P.W., Adams, Mass. 


Save Trucks and Labor 
In City Rubbish Collection 


_ 459. For saving trucks, labor, and 
time in city rubbish collection get details 
of the new Dumpster-Kolector described 
in literature just published by Dempster 
— Inc., 996 Higgins, Knoxville 17, 
‘enn 


How to Get Automatic 


Removal of Screenings 

460. Be assured of uninterrupted, con- 
stant automatic removal of screenings. 
tolder 1587 tells how. Gives some of the 
‘utstanding advantages of “Straightline 
Bar Screens” (Vertical and_ inclined 
types). Link-Belt Co., Dept. P.W., 2045 W. 
Hunting Park Ave., Philadelphia 40, Pa. 


An Incinerator Necessity 

463. Recuperator tubes made from 
Silicon Carbide and “Fireclay” Corebust- 
ers for maximum efficiency are described 
and illustrated in bulletin — 11 ne by 
Fitch Recuperator Co., Dept. P.W., —_ 
field National Bank Bldg., Piainnela, > 


How You Can Dispose 
Of Sewage Solids 


464. Nichols Herreshoff incinerator for 
complete disposal of sewage solids and in- 
dustrial wastes—a new booklet illustrates 
and explains how this Nichols incinerator 
works. Pictures recent installations. Write 
Dept. PW, Nichols Engineering and Re- 
a a Corp., 60 Wall Tower, New York 5, 











The Quinn Standard” 
FOR CONCRETE PIPE 


The Quinn Standard is known as the best the world 


over, Wherever concrete pipe is producd and used. 
Backed by over 30 years’ service in the hands of 
hundreds of Quinn-educated contractors, municipal 
departments and pipe manufacturers ‘who know 
from experience that Quinn pipe forms and Quinn 


mixing formulas combine to produce the finest 


concrete pipe at lowest cost. 


Quinn Heavy Duty Pipe Forms 


methods by either the 
Built to give more years 
diameter pipe from 
bell end 


For making pipe by hand 
wet or semi-dry processes 
ot service sizes tor any 
12 to 84 inches—tongue and 
pipe—any length. 

WRITE TODAY—Complete information, 
sent on request. Also Manufacturers 
Pipe Machines. 


groove or 


prices 
and estimates 
of Quinn Concrete 


QUINN WIRE & IRON WORKS MECa 12" ST. BOONE. 1A} 








ANTHRAFILT 


Trade Mark Reg. U. S. Pat. Off. 


As a Modern Filter Medi Has Outstanding 


Advantages Over Sand & Quartz Media 
Length of Filter runs doubled 
Only about one half as much wash water required 
. Less coating, caking or balling with mud, lime, iron or manganese 
Filters cut of service less because of shorter wash cycle 
Better removal of bacteria, micro-organic matter, taste and odor 
- Increased Filter output with better quality effluent 





wn 


7. Not just the top portion, but the entire bed aids in filtering 

8. Can be used in all types of Filters using a filter media 

9. A perfect supporting media for synthetic resins 

10. An ideal Filter media for industrial acid & alkaline solutions 

11. Decidedly advantageous for removal of fibrous material as found in swimming 
pool filters 

Additional information, recommendations and quotations furnished 


upon request by 


PALMER FILTER EQUIPMENT COMPANY 
822 East 8th Street, P. O. Box 1655, Erie, Pennsylvania 
Representing 


ANTHRACITE EQUIPMENT CORPORATION 


Anthracite Institute Building, Wilkes-Barre, Pennsylvania 














FEEDS—METERS—MIXES 
CHLORINE GAS ACCURATELY 


vier dentor 


y Upaiae 





PURIFICATION FOR WATER, SEWAGE AND SWIMMING 
POOLS—Everson SterElators Operate Manually or Semi-Auto- 
matically, Also Automatically Proportion Gas Flow to Water 
Flow. 

Everson SterElators Utilize a 24” Water Gauge Vacuum and 
Visible Flow Meters, with Wide Ratio Ranges of Capacities: 10 
to 1, 50 to 1, 110 to 1. 

All SterElators Are Dependable, Accurate, Safe and Easy to 
Operate, Guaranteed to Give Complete Satisfaction. 














—Sterplaton 


SEE EVERSON FOR THE LAST WORD IN 
SWIMMING POOL EQUIPMENT 


213 W. HURON ST. CHICAGO, ILL., U. S. A. 
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Ask for This Design Data 


On Sprinkling Filters 

469. Design data on sprinkling filters 
of Separate Nozzle Field and Common 
Nozzle Field desi as well as complete 
data on single and twin dosing tanks, and 
the various siphons used in them, for ap- 
pertioning sewage to nozzles. Many time- 
saving c and tables. Write Pacific 
Flush Tank Co., Dept. P.W., 4241 Ravens- 
wood Ave., Chicago 13, Ill. 


Useful Design Data on 


Sedimentation Tanks 

482. “Sedimentation with Dorr Clari- 
fiers” is a complete 36-page illustrated cata- 
log with useful design data. Ask The Dorr 
Company, Dept. P.W., 570 Lexington Ave., 
New York 22, N. Y. 


Packaged Sewage Treatment— 


Just Right for Small Places 

488. “Packaged” Sewage Treatment 
Plants specifically developed for smal) 
communities—100 to 3,000 population. 
Write for full description and_ actual 
operating data for this type of plant. 
Chicago Pump Co., 2348 Wolfram St., Chi- 
cago 18, Ill. 


Look Into This Sewage 


Treatment Equipment 


490. New bulletin P.W. fully describes 
and ilustrates Hardinge sludge collectors 
for clarifiers, sludge concentration and 
skimming in both circular and rectangular 
tanks. Write Dept. P.W., Hardinge Com- 
pany, Inc., York, Pa. 


Glazed Clay Blocks for 


Trickling Filter Underdrains 

492. Illustrated bulletin describes the 
Natco Unifilter block of glazed, hard 
burned clay for underdraining filter beds. 
Write National Fireproofing Corp., Pitts- 
burg 12, Pa., for free copy. 


Engineering Details of 


Armcre Filter Blocks 


525. Engineering bulletin shows con- 
struction details of Armcre Filter Bottom 
Blocks for better trickling filter results. 
Tells how Armcre blocks meet all require- 
ments. Write to Ayer-McCarel-Reagan Clay 
Co., Brazil, Ind. 





For Completely Successful 


Trickling Filter Systems 

526. Armcre Filter Bottom Blocks by 
BOSCO. 12-page illustrated booklet ex- 
plains how Armcre blocks meet every re- 
quirement for successful trickling filter 
operation. Gives full specifications and con- 
struction details. Includes use for Bio-Fil- 
tration. Write Bowerston Shale Co., Bow- 
erston, Ohio. 


One-Unit and Two-Unit 
Vitrified Floor Systems 


527. Metro one-tunit and two-unit vit- 
rified clay blocks for trickling filter floors 
are described in illustrated catalog. In- 
cludes construction drawings, pictures and 
complete specifications. Ask for your copy 
oday. The Metropolitan Paving Brick Co., 
Canton, Ohio. 


All About Translot 


Filter Bottom Blocks 

528. Illustrated Engineering Bulletin 
gives full data about Translot Filter Blocks 
for Trickling Filters. Shows typical sec- 
tions, installation views, etc. Write Cannel- 
ton Sewer Pipe Co., Cannelton, Ind. 


Low Cost Air for 


Sewage Disposal 

602. All interested in low cost air for 
sewage disposal will want a copy of this 
‘useful booklet. Describes operating prin- 
ciples and specifications of Roots-Conners- 
ville Aerating Blowers. Write to Roots- 
Connersville Blower Corp., 301 Valley Ave., 
Connersville, Ind. 


Biofiltration for Economical 


Secondary Treatment 

605. Biofiltration means lower first 
cost of filters, control of recirculation rates 
less operating personnel, no fly and odor 
nuisance. Get all details in bulletin PW to- 
day from the Jeffrey Mfg. Co., 947-99 No. 
Fourth St., Columbus 16, Ohio. 


WATER WORKS 


A New Service Box for Water 
384. Developed by practical wate 
works men. Quickly set, frost-heave defy- 





71 


ing, corrosion-resistant. Immediate ship- 
ments. Address: Dept. PW, Northshore 
Equipment Sales Corp., 60 Glen St., Glen 
Cove, N. Y. 


For All Water Tank 


Maintenance Troubles 


389. For all water tank maintenance 
troubles, whether the need is for repairs, 
ainting, welding, or cleaning, get latest 
iterature of Chicago Tank and Bridge Co., 
618 Empire Bldg., Rockford, Il. 


Solve Corrosion Problems 


With This Special Alloy 


391. “Everdur Metal’ is title of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. Dept. P.W., the 
American Brass Co., 25 Broadway, N. Y. C. 


To Measure, Mix, Feed 


Chlorine or Other Gases 


397. Everson SterElators. Bulletins 
1063, 1066, 708 and others describe this de- 
vice for measuring, mixing and feeding 
chlorine or other gases in solution. Capaci- 
ties range from 1% lb. to 2,000 lb. of gas per 
24 hours. Address: Everson Manufacturing 
Co., 214 W. Huron St., Chicago 10, Ml. 


Make Water Extra Safe 


399. Safe water may be one of the civic 
improvements your citizens —— soon. 
Feeders of all types including Hypochlori- 
nators, Reagent Feeders, Dry Chemical 
Feeders, Chlorinators and Ammoniators for 
feed tall of the usual chemicals used in 
sanitation practice. Ask for latest catalogs. 
he a P.W., Wallace & Tiernan Co., Newark 
1, B®. d. 


Chem-O-Feedets for 


Automatic Chemical Feeding 


400. For chlorinating water supplies, 
sewage plants, swimming pools and feed- 
ing practically any chemical used in sani- 
tation treatment of water and sewage 
Flow of water controls dosage of chemical; 
reagent feed is immediately adjustable 
Starts and stops automatically. Literature 
from % Proportioneers, Inc. %, 96 Codding 
St.. Providence 1, R. I 
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Roller with the following advantages: 


No skidding against forms—no skidding when 
unloading on carry-all or railroad car. 


Leveling wheel can be raised or lowered whether 
roller is in motion or standing still. 


e 
: . . arr _ . . i ‘ma? enee - ye 
APSCO builds a pneumatic tired leveling wheel Trench Hercules or Willys engine—2 speed transmis 
sion, forward and reverse air or mechanical 


Write for full details 


ALL-PURPOSE SPREADER COMPANY 


FULLER RD., ELYRIA, OHIO 


V Check These Advantages 


APSCO 
TRENCH ROLLER 


type disc clutches. 


Automatic type steering sprinklers and scrapers 
on front and rear rolls. 


Compression-Weight per lineal inch of roll face 
180 to 300 lbs. 


TOMORROW'S TRENCH ROLLER WILL SAVE YOU MONEY TODAY! 


of the 
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NO DAMAGE 
RESULTS 


| CHEMCO 
| TYPE M-5 


CHEMCO 
Cllorinators 


used in hundreds of installations through- 


out the world for nearly a quarter of a 


century. 


Simple, fool proof design, efficient op- 
eration, rugged construction, absence of 
moving parts and the reasonable price 
make CHEMCO the preferred chlorinator 
for efficiency and economy. Send your 


chlorination problem to CHEMCO 


Ask for free descriptive Bulletin 


CHEMICAL EQUIPMENT C 


Calif 








All Kinds of Valves 


And Hydrants 

407. Hydrants and Valves. Catalog P. 
W. covers fire protection appliances, in- 
cluding hydrants, gates and check valves. 
Catalog also describes sluice gates, shear 
gates, and flap, mud, gate, check and foot 
valves. Address: Mueller Company, Chatta- 
nooga, Tenn. 


All Types of Valves, Hydrants 
And Fittings 

413. Gate, flap and check valves; floor 
stands and fittings. New catalog No. 34 
gives detail information with dimensions 
for all pee of new full line. H. 
Valve & Fittings Co., Aniston, Ala. 
Complete Data on 


Gates, Valves, Hydrants 

414. Gate Valves. Double disc bronze 
mounted, sizes 2” to 72”, hand, hydraulic, 
electric or pneumatic operating, rising or 
non-risin em. Bulletin X. Address: Rens- 
selaer Valve Co., Troy, N 


88 Page Book Helps Solve 


Water Problems 
423. pH and Chlorine Control. A dis- 


cussion of pH control and description of | 


comparators, chlorimeters and similar de- 


ee An nat og booklet. W. A. Taylor & 
te) 


Co., 7304 Yor ad, Baltimore 4, Md. 
It’s Easy to Use This 


Leak Locator 
426. Leak Locators. Again available to 
waterworks superintendents, the Globe line 
of leak locators, d — needles and pipe 
finders. Several lea escribing the orig- 
inal Geophone leak locator, Little Wonder 
give phone, and the Magnetite Dipping 
eedle. Globe Phone Mfg. Corp., Dept. P., 

Reading, Mass. 


Find Your Leaks 


Ina ~ 

427 or tracing buried pipes and find- 
ing hidden leaks get detail of Allen-Howe 
Leak Detectors, Pipe Locators, Dipping 
Needle and Pipe Phones. Ask for new cir- 
cular P.W. 6, Allen-Howe Electronics Corp., 
150 Main St, Peabody, Mass. 


What You Should Know About 
Meter Setting and Testing 
Equipment 

431. The most complete catalog we 
have seen on setting and testing equipment 
for water meters—exquisitely printed and 
illustrated 48-page booklet P.W. you should 


have a copy of. Ask Ford Meter Box Co., 
Wabash, Ind. 


Cast Iron Pipe and Fittings 


For Every Need 

437. Cast iron pi and fittings fo: 
water, gas, sewer and industrial service 
Super - deLavaud centrifugally - cast and 
pit-cast pipe. Bell-and-spigot, U. S. Joint 
flanged or flexible joints can be furnished 
to suit requirements. Write U. S. Pipe ane 
Foundry Co., Dept. P.W., Burlington, N. J 


Do You Have This Data 


On Cast Iron Pipe? 

438. “Cast Iron Pipe and Fittings” is 
a well illustrated 44 page catalog giving 
full specifications for their complete line 
of Sand Spun Centrifugal Pipe, Fire 
Hydrants, Gate Valves, Special Castings 
ete. Wil! be sent promptly bv R. D. Wood 
Co., Dept. P.W., Public Ledger Building. 
Independence Square, Philadelphia 5, Pa. 


How to Make Concrete 
Pipe on the Job 


440. Making concrete pipe on the job | 
to give employment at home is the sub- | 


ect of a booklet sent on request by Quinn 
ire & Iron Works, 1621 12th St., Boone, 








Ia., manufacturers of “Heavy Duty” Pipe | 


Forms. 
Concrete Pipe With 


Greater Elasticity 
442. Lock Joint Reinforced Concrete 


Sewer Pipe, Pressure Pipe, Culvert Pipe, | 


Centrifugal Pipe and Subaqueous Pipe is 
described and illustrated in bulletins avail- 
gis from Lock Joint Pipe Co., Ampere 


Makes Underground Pipe 


Installations Easy 

444. One-man-operated Hydraulic Pi 
Pusher pushes pipe through ground un 
streets, sidewalks, lawns and other rd 
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THE NAMEPLATE OF 
DEPENDABILITY 


WATER FILTRATION PLANTS AND 
EQUIPMENT © ZEOLITE SOFTENERS 
WHEELER FALSE FILTER BOTTOMS 
PRESSURE FILTERS © SPECIAL 
WATER TREATMENT EQUIPMENT 


The plus values that come with Roberts Filter 
equipment are intangibles of long experience, 
engineering skill and the ability to work with 
others. 

We invite the opportunity to cooperate with 
individuals and organizations interested in the 
correction of water, either for municipal or in- 


full information on the application of our prod- 
ucts and services. 


ROBERTS FILTER 
MANUFACTURING CO. 
640 COLUMBIA AVE., DARBY, PA. 








For Prompt Shipment 





For 
service depths: 
3 to 412 feet ‘ 
4 to 512 feet ¥ : 





Heavy _all-steel weld- * 
fabricated, with tough 
protective coating for 
long life. 


Telescopic design prevents upper section 
transmitting thrust to service. Ground 
locks insure per t locati and 
provide easy means of setting. Top 
marked “W” or “Gas,” bronze-bolted in 
place, with bolt heads flush with top. 
Rods available. 


Northshore Equipment Sales Corp. 
60 Glen Street, Glen Cove, L. I., N. Y. 
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TESTED FOR 
OVER 30 YEARS 


For more than thirty years water works 
superintendents have been using Hydro-tite 
for joining bell and spigot pipe. They have 
found that this self-caulking, self-sealing 
compound costs less to buy, requires less 
labor, makes tighter joints-and withstands 
the effects of time, strain and vibration. 
Send for data book and sample. 


ALWAYS USE FIBREX, the bacteria-free 
packing for pipe joints. Send for sample. 





HYDRAULIC DEVELOPMENT CORPORATION 


st New Y 














nent 


) 
ICE 
ES 





or section 

Ground 
ion and 
ing. Top 
bolted in 
with top. 








RINGSTVLE 


ANGLE VALVES 


Inverted-key. precision-machined 
angle valves with meter coupling 
nuts attached. A most satisfactory 
valve for many types of outside 
and basement meter settings. 





Ringstyle Meter Valves are made 
for meters from 54” to 1” in size 
and for connecting to either iron 
Pipe or copper tubing. 


Catalog and sample for the asking. 


H FORD 


METER BOX COMPANY, INC. 
Walrash , | ndiama 

















stacles. Pays for itself in man hours saved 

on first few jobs. For complete facts and 

eens, ask for booklet Sl? Greenlee Too) 
Co., 2042 Columbia Ave., Rockford, Il. 


Interesting Facts About 


Transite Pipe 

445. Two new illustrated booklets, 

“Transite Pressure Pipe” and “Transite 

Sewer Pipe” deal with methods of cutting 
costs of installation and maintenance of 
pipe lines and summarize advantages re- 
sulting from use of Transite pipes. Sent 
promos. by Johns-Manville a) ee 
.W., 22 East 40th St., New York 1 
Need a Water-Tight 
Pipe Joint? 

449. Full information on “Hydro-Tite” 
jointing compound for bell and spigot pipe, 
together with specifications, instructions; 
and illustrations both on it and “Fibrex” 
sanitary joint packing are contained in 
handsome 48-page booklet. Address: Hy- 
draulic Development Corp., Dept. P.W., 
50 Church St., New York. 


How to Estimate Quantity 


Of Joint Compound Needed 

450. The uses of Tegul-Mineralead 
for bell and spigot pipe and G-K Sewer 
joint compound are scribed in a 16-page 
illustrated booklet issued by Atlas Mineral 
Products Co., Mertztown, Pa. Includes 
useful tables for estimating quantities 
needed. ‘ 


Data on High Efficiency 
Well Water Systems 


454. Installation views and sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps fully illustrated 
and including useful ———— data sec- 
tion. Lavne Shutter Screens for Gravel 
Wall +. a for descriptive booklet 

P.W., Adv. De rea) neee oe Inc., Box 
ise. Hollywood stat on, Memphis 8, Tenn. 


Here’s Data on All 
Kinds of Pumps 


. Performance data and _ illustra- 
tions on all kinds of pumps for all uses. 
Address: Dept. P.W., American Well Works, 
Aurora, Ill. 


Want Clear, Soft, 


lron-Free Water? 
467. Water Softening. The use of the 
Spauldin ne Precipitator to obtain maxi- 
ci 


mum e ency and economy in water 
softening is described th: Dept. PW 


technical booklet. Permutit Co. 
330 W. 42nd St., New York 18, ee 


Are You Thinking About 


A Swimming Pool? 

472. Data and complete information 
on swimming pool filters and recirculation 
plants; also on water filters and filtration 
equipment. For data, prices, plans, etc., 
write Roberts Filter Mfg. Co., 640 Columbia 
Ave., Darby, Pa 


Treating Water With 


Copper Sulphate 

496. “‘Use of copper sulphate in water 
treatment plants” contains valuable data 
on chemicals, dosage. etc. Ferri-floc Fer- 
ric Sulphate—a new, valuable booklet P.W. 
on coagulation for water and sewage treat- 
ment plants. Write Tennessee Corporation, 
Atlanta 1, Ga. 


How to Stabilize Lime 
Softened Water 


498. Engineering Bulletin describes 
stabilizing lime-softened water by recar- 
bonation, discusses gas production, wash- 
ing, compressing, drying, and applying the 
CO (2). Infileo, Inc., 325 West 25th Place, 
Chicago 16, Ill. 


Outdoor Water Service Devices 
That Do Not Freeze 


06. ata on anti-freeze outdoor 
506 Dat ti-f d 
— fountains, hydrants, street wash- 
ers, etc., —- in Catalog L. Sent 
— a Meg ® uest to Murdock Mfg. & 
apply 0., um St., Cincinnati 2, Ohio. 


as s ms on All 


Swimming Pool Needs 

508. Well illustrated bulletin describes 
Filters, Water Softeners, ‘ogen Ion 
Plants and Complete Equipment for Swim- 
ming pools, etc. Copy sent on request by 
Dept. PW., Chemi Equipment _ 223 
Center Street, Los Angeles 54, Calif 
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Don’t rip off 
your old roof 


Take it easy — it’s a rough, 
tough life your roof leads, with 
rarely any attention given it 
until the drip, drip, drip of a 
leak calls for action. Before 
this happens at your plant, 
give your old roof a new lease 
on life with Stonhard Roof 
Resurfacer. 





. Using Stonhard Roof 
Resurfacer is a simple mat- 
ter, but it may save you thou- 
sands of dollars. 


Return the coupon — we'll be 
pleased to send you complete 
information. 


STONHARD COMPANY 


Building Maintengnce Materials 

Serving the Public Works Since 1922 

883 Terminal Commerce Building 
Philadelphia 8, Penna. 


STONHARD COMPANY 

883 Term. Com. Bidg. 

Philadelphia 8, Pa. 

Please send, with no obligation to us, 

plete information about STONHARD ROOF 
RESURFACER. 

Firm . =e = ie 
Mr. - 

Title ___ iio 
Address - - on a 
SSS. 


| a 86 hf 
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A GOOD NAME 


As an identification of good products 
“Murdock” is a good name. 

As a guarantor of dependable service 
—years of low-cost service—Murdock” 
is a good name. 

“Buy MURDOCK and you buy SERVICE 
—Years of Service.” 

Specify “Genuine Murdock” Hydrants, 
Drinking Fountains and Street 
Washers. The full name 
MURDOCK identifies the 
“Genuine.” 


The Murdock Mfg. 
& Supply Co. 












Cincinnati 2, Ohio 
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SELF-CLOSING 
ANTI-FREEZING 
HYDRANT 


q: 
ANTI-FREEZIN 
HYDRANTS 
12" 102 
INCLUSIVE 


ANTI-FREEZING 
COMPRESSION 
HYDRANT 








POWER MOWER 


Fast, versatile mow ing 


chines will not go. ie 
3-foot cut and 
so well balanced a 


clean and fast in tight corners... 
variable speed sickle bar . . . 


boy can run it... rugged design. Engine detach- 


able for use on other tools or jobs. 


e@ Fence Rows 
e Driveways 
e Trails, Paths 
e Parking Lots 
@ Picnic Grounds 
e Campsites 
e@ Weed Patches 
e Vacant Lots 


Write Dept. 16 for FREE Folder 


Apple SL ipthbesorsory SON & & CO. 


A oni: 
















TECHNICAL MEETINGS 





The Central States Sewage Works 
Association will meet in Duluth, Minn., 
June 20 and 21, with headquarters at 
the Spalding Hotel. P. W. Reed, In- 
diana State Board of Health, Indian- 
apolis, Ind., is secretary. 

The Pennsylvania Water Works Op- 


erators’ Association will meet at State 


College, Pa., August 27-29. I. M. 
Glace, Harrisburg, Pa., is secretary. 
The Pennsylvania Sewage Works Op- 


the 
same 


erators’ Association will meet at 
same place the first part of the 
week. 

The New York State Sewage Works 
\ssociation and the New England 
Sewage Works Association will hold 
a joint meeting at the Ten Eyck Hotel, 


Albany, N. Y., on May 26 and 27. 
Walter E. Merrill, 5lla State House, 
Boston, Mass., is secretary of the New 
England Association and A. F. Dap- 
pert, State ra a of Health, Al- 
bany, N. Y., of the N. Y. Ass'n. 


JOBS FOR ENGINEERS 


Bureau of Reclamation needs en- 

Generally service will be in the 
midwest west. Pay is $3397 to 
$4902. A degree or four years of train- 
ing and experience, plus 1 to 3 years 
of responsible professional experience, 
are required. Rating will be on appli- 
cations, which must be filed not later 
than May 20 with the Executive Sec- 
retary, Civil Service Examiners, Room 
230, New Customhouse, Denver 2, 
Colo. Applications (forms 14 and 57 
and card form 5001-ABC) can be ob- 
tained from Ist and 2nd class _ post- 
offices any regional Civil Service 
Office. 


The 
gineers. 


or 


or 


Top Notch Engineer Available 


engineer 37; state health 
nearly five years in Sanitary 
released as Lt. demon- 
strated high ability as administrator 
and manager; just returned from for- 
eign duty with civilian organization for 
which he was in responsible charge; 
available after May 1; prefers work in 
this country. Write Col. Hardenbergh, 
this magazine, who recommends him 
highly. 


Sanitary 
experience ; 


Corps; Col. ; 


WANTED TO PURCH: ASE 
Sealed proposals for | furnishing to the City 
of Port Jervis, one augur type snow loader 
mounted on four wheel drive truck and one 
mechanical street sweeper, will be received 
by the Common Council of said City at the 
City Hall, No. 21 Sussex Street, in said City, 
up to 8 P.M. on Tuesday, May 20, 1947, in 
accordance with specifications on file in the 
office of the City Engineer, Franklin Street, 
Port Jervis, N. Y. 
Dated, Port Jervis, N. Y., April 21, 1947. 
William C. Marchant, City Clerk. 


FOR SALE 


60,000 Gallon Water Tank—condition as is— 
where is—located in Wayne, Michigan. For 
further information, address the Board of 
Wayne County Road Commissioners, 3800 
Barlum Tower, Detroit 26, Michigan. 
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-&|“Package’’ Sewage 
- 
- %|Plants as Developed by Chicago — 
ae araace 66 , ’ diana 
~{Pump Company are Ideal for Small are ont Stee 
=,8 . s oo " 7 rphans Home, Design 
-#iCommunities, Industrial Plants, Airports and Institutions Flow, 150,000 G.P.D. 
25 
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sense 66 They require a minimum of operating supervision, produce a sparkling 
- clear effluent, are free from flies, foul odors and unsightly appearance. 
6 Can be located near dwellings. 
6 
73 Initial cost of “Package” plants is low and they are inexpensive to operate. 
. 6 
voces @ Local Operators without previous sewage treatment experience success- 
pang 7 fully operate these plants. Former farmers, salesmen, coal-miners, truck- 
.f drivers are operating existing plants and performing other municipal duties. 
.. 5 
-& Operator training service by Chicago Operating Sanitary Engineers is pro- 
& vided with each plant. Ingenious automatic features of Chicago “Package” 
“a plants simplify operation and assure successful performance. 
aaa 6 
- Aeration and clarification are performed in a single tank with positive, 
‘i automatic sludge control. One sludge setting covers a wide range of sew- 
9 age flows and strengths. 
eae Me 58 
-3 Since 1934 over 100 plants have been installed and are successfully 
ig operating. . 
: 55 
-orp ot Properly designed, these units can handle industrial, cannery and other 
a wastes as well as the usual community sewage. 
se 
“Be The “Package” plant was specifically developed for small populations and 
_ can be engineered to meet requirements. Complete literature available. 
9 
. 6 
wy .7 
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Inc 7 
. 6 
. 6 
6 SEWAGE strap mga DIVISION 
. 6 
“a 2313 WOLFRAM STREET CHICAGO 18, ILLINOIS 
Z Flush-Kleen, Scru-Peller, Plunger, Swing Diffusers, Stationary Diffusers, 
me Horizontal and Vertical Non-Clogs, Mechanical Aerators, Combination 
: ™ | Water Seal Pumping Units, Samplers. Aerator-Clarifiers, Comminutors. 
6 
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NEW SANITARY CLEANER : 
MEETS PUBLIC HEALTH STANDARDS 
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THE 
MIDGET 


HERE’S A GOOD BUSINESS FOR 
SOMEONE IN YOUR TOWN! 


Public Health Officials - 


Smallest of meso Gs SS models of Show this Announcement to Sanitary 


Gorman-Rupp centrifugal pumps, the 


Midget can do hundreds of handy Service Operators in Your Community! 

pumping jobs. Small, compact ~ ‘ SEW 
weighs only 60 pounds complete - 

easily handled by one man. Auto- The New Odorless Sanitary Cleaner is modern apparatus 

matic self-primed - when the motor for cleaning septic tanks, vaults and cisterns. It is com- 

starts, the water starts. Streamlined plete in every respect. It is shipped ready to mount on 

interior can’t clog. Pumps more standard truck chassis, 158 to 161 inches length. It is 

water for its size than any other built by the Gorman-Rupp Company, a leader in the 

pump on the market. pump industry. 

Whatever size your pumping job WA’ 
may be, up to 125,000 gals. per hour, This O.S.C. unit is approved by public health officials 

your best choice is Gorman-Rupp. because it eliminates old-style, makeshift equipment - 


often open tanks, diaphragm hand pumps and even 
shovels. With an.O.S.C., cleaning the septic tank is as 
casual and efficient as any other household service. 


Sewage Pump of self-priming design. Septic tanks of 500 
gallon size are cleaned in 15 minutes; 1,000 gallon size in 
20 minutes. A 25,000 gallon septic tank was cleaned in 
just 10 hours. 


The O.S.C. has a powerful Gorman-Rupp Centrifugal 
ben 





It's water-tight, fly-proof and entirely enclosed. A boon | 

to operators now in business. A real opportunity for the 
Gorman-Rupp Model 1602 (90M) , ca . ; . 
pacity 1,500 GPM ‘at ost ani head. veteran wanting his own business. Buy an O.S.C. unit 
under the G.I. Bill of Rights. 





























For further information and descriptive literature write ubl 
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GORMAN-RUPP COMPAN*:: 


£0 | 
320 NORTH BOWMAN STREET, MANSFIELD, OHIO 
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